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ABSTRACT  
Introduction: Low back pain is a leading cause of disability, activity limitation and loss of 
productivity on a global scale. Major causes of gluteus medius myofascial dysfunction are 
prolonged periods of sitting and unbalanced movement, a consequence of modern living. 
Gluteus medius referral pain is often overlooked as a cause of low back pain. Active 
gluteus medius trigger points commonly lead to primary pain around the low back into the 
buttocks and across the sacroiliac joint. The primary aim of this study was to compare the 
effects of sacroiliac manipulation and pelvic blocking in the treatment of active gluteus 
medius trigger points, with the secondary aim of understanding the correlation between 
joint hypomobility and myofascial pain dysfunction.  
Method: This was a comparative study utilising convenient sampling and random group 
allocation. A selection of 30 male and female participants between the ages of 18 and 45 
years were recruited for this study. On meeting the inclusion criteria, participants were 
allocated into one of two groups by random draw, with 15 participants per group. Group 
A received chiropractic manipulation to the sacroiliac joints. Group B received 
biomechanical pelvic blocking. Each participant received two treatments per week over a 
three-week trial period with a total of six treatments. In the seventh and final consultation, 
only measurements were taken. Subjective and objective data were collected during the 
first, fourth and seventh consultations. Subjective measurements were captured using the 
Numerical Pain Rating Scale and the Oswestry Disability Index. Objective measurements 
were performed using a pressure pain algometer. The data was captured and analysed 
by the researcher with the assistance of STATKON.  
Results: The Numerical Pain Rating Scale readings revealed that Group A (78.8%) had 
a greater improvement in decreasing perceived pain scores in comparison to Group B 
(66.9%). The Oswestry Disability Index scores revealed that Group B (70.6%) had a 
greater improvement in perceived pain related to their level of function in activities of 
daily living in comparison to Group A (58.0%). The inter- and intra-group analysis of the 
Numerical Pain Rating Scale and Oswestry Disability Index readings revealed that both 
vii 
groups showed an equally statistically significant improvement in perceived pain. The 
pressure algometer readings revealed that Group A (38.7%) had a greater improvement 
in pressure pain threshold in comparison to Group B (29.9%). The inter- and intra-group 
analysis of pressure algometer readings revealed that groups A and B showed an 
increase in the pressure pain threshold of the gluteus medius trigger points. The results 
indicated that neither of the two groups showed statistically significant superiority over the 
other in terms of treating active gluteus medius trigger points. 
Conclusion: Both treatment protocols had positive clinical effects on the participants. 
Subjectively, the participants – on average – experienced a decrease in perceived pain. 
Objectively, the pressure algometer readings decreased throughout the trial period, which 
was noted in both groups. This suggests that, although both treatment protocols had 
positive clinical effects on participants over the trial, neither treatment protocol was 
statistically superior when compared to the other.  
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CHAPTER 1 – INTRODUCTION  
 
1.1 Problem statement  
 
Low back pain (LBP) is a leading cause of morbidity, activity limitation and loss of 
productivity worldwide. Non-specific low back pain is arguably the most prevalent 
musculoskeletal condition found in both developed and developing countries (Morris, 
Daniels, Ganguli & Louw, 2018). Myofascial pain syndrome is prevalent in 63% of patients 
with chronic low back pain (Chen & Nizar, 2011). A condition caused by pain that 
originates from a specific muscle or muscle group, myofascial pain syndrome can cause 
sensory or motor dysfunction and possible autonomic phenomena (Fernández-de-las-
Peñas & Dommerholt, 2018). It is characterised by intense, deep muscular pain referred 
from trigger points in muscle bellies or their tendinous attachments. A myofascial trigger 
point is defined as a focal, hyperirritable spot in skeletal muscle that is associated with a 
hypersensitive palpable nodule in a taut band (Travell, Simons & Simons, 2019). 
Trigger points can be classified as either active or latent, depending on the presence of 
specific referral patterns produced by the taut bands within the muscle, with or without 
palpation. Active trigger points produce spontaneous and recognisable pain, while latent 
trigger points produce non-recognisable local or referred pain on palpation (Segura-
Pérez, Hernández-Criado, Calvo-Lobo, Vega-Piris, Fernández-Martín & Rodríguez-Sanz, 
2017). For example, active gluteus medius trigger points can refer pain to the lower back, 
sacrum, buttock and posterior iliac crest, just lateral to the sacroiliac joint and to the 
posterior and lateral thigh (Figure 1.1). These trigger points have frequently been 
misdiagnosed as non-specific low back pain (Travell, Simons & Simons, 2019).  
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Research shows that abnormal biomechanics of the pelvis and sacroiliac joint can lead 
to myofascial pain syndrome, which contributes to a manifestation of low back pain 
(Cooperstein & Lew, 2009). An anterior or posterior pelvic tilt can change the 
biomechanics of posture and gait, resulting in low back pain in the form of muscular 
imbalances such as trigger point formation (Sweeting & Mock, 2007).  
The commonly problematic gluteus medius muscle, which serves to stabilise the pelvis 
during walking, running and single-leg weight bearing, is one of the associated muscles 
of the sacroiliac joint. A frequent complaint of gluteus medius trigger points is pain when 
walking or standing (Travell, Simons & Simons, 2019). When the pelvis is not functioning 
correctly, this muscle is called on to act as a pelvic stabiliser. Due to the constant 
stabilising action of the muscle, it becomes hypertonic and gradually develops trigger 
points (Yoo, 2014).  
Chiropractic techniques such as manipulation and pelvic blocking can be used to alleviate 
muscle spasm, to improve range of motion within the joints, to restore function and to 
reduce pain (Henderson, 2012).  
Figure 1.1: Referral pattern of gluteus medius trigger points (Muscolino, 2017) 
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1.2 Aim of the study  
 
The aim of this study was to assess the effectiveness of chiropractic manipulation versus 
pelvic blocking of the sacroiliac joint for the treatment of active gluteus medius trigger 
points. This was achieved by comparing the findings in terms of changes in perceived 
pain intensity and effects on activities of daily living, as well as changes in the 
measurements of pressure pain threshold. The aim of the study was to gain insight into 
whether the manipulation of a joint has any effect on myofascial pain dysfunction, 
specifically active trigger points. The objective was to provide further understanding of the 
correlation between joint hypomobility and myofascial pain dysfunction and to determine 
if treatment of a restricted joint relieves myofascial discomfort.  
 
1.3 Benefits of the study   
 
The possible benefits of the study include contributing to the current information on the 
effects of manual manipulation and pelvic blocking on active gluteus medius trigger points 
by comparing the two treatment modalities and establishing whether one is more effective 
in treating and relieving active trigger points of the gluteus medius. This should enhance 
understanding of the effects of sacroiliac joint manipulation on the treatment of gluteus 
medius myofascial pain dysfunction. The study should also provide concise detail on the 
effectiveness of these different techniques in trigger point therapy and the treatment of 
related low back pain. Its results should supply additional information to chiropractors on 
a treatment protocol for low back pain of a muscular nature. Other possible benefits 
include contributing further empirical detail to existing evidence on the efficacy of 
chiropractic manipulation and pelvic blocking. In addition, the study should provide a 
better understanding of the link between joint hypomobility and myofascial pain, a topic 
that has not been widely researched. 
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CHAPTER 2 – LITERATURE REVIEW  
 
2.1 Introduction  
 
The relationship between muscle and joint dysfunction is well recognised by clinicians, 
but limited studies in the scientific literature analyse this connection (Fernández-De-Las-
Peñas, 2009). Fernández-De-Las-Peñas (2009) suggests that increased tension of the 
taut muscular bands and their facilitation of motor activity can maintain displacement 
stress on a joint, to the extent that a myofascial trigger point perpetuates joint dysfunction. 
It is possible that shortening of a muscle and increased tension caused by these trigger 
points may aggravate and/or maintain abnormal joint tension in the vertebra levels 
crossed by these muscles. Fernández-De-Las-Peñas (2009) also suggests that abnormal 
sensory input from the joint hypomobility reflexively activates the development of 
myofascial trigger points, thus creating a self-perpetuating cycle of joint and muscle 
dysfunction.  
This chapter is a review of the literature and theoretical content related to this research 
study. Specifically, it covers the relevant information on the anatomy and physiology of 
the sacroiliac joint and the gluteus medius muscle, as well as the chiropractic techniques 
of manipulation and pelvic blocking.  
 
2.2 Sacroiliac joint  
 
2.2.1 Anatomy of the sacroiliac joint  
 
The sacroiliac joint (SIJ) is the joint in the bony pelvis formed between the articular 
surfaces of the ilium and the sacrum (Figure 2.1). It consists of an anterior synovial joint 
and a posterior syndesmosis. The anterior synovial joint lies between the auricular 
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surfaces of the sacrum and ilium and is covered with articular cartilage. The posterior 
syndesmosis lies between the tuberosities of the ilium and the sacrum. The auricular 
surfaces of the synovial joint have irregular but congruent elevations and depressions 
that interlock. The sacroiliac joints differ from most synovial joints in that only limited 
mobility is allowed, a consequence of their role in transmitting most of the body’s weight 
to the hip bones (Moore, Dalley & Agur, 2014). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The sacroiliac joints are strong, weight-bearing, compound joints that function primarily 
to transfer loads from the axial skeleton (spine) to the lower limbs (legs). This load transfer 
occurs during standing, sitting and ambulation. Weight is transferred from the axial 
skeleton to the ilia via the sacroiliac ligaments and then to the femurs during standing, 
and to the ischial tuberosities during sitting (Cohen, 2005). The sacroiliac joints are highly 
Figure 2.1: Bony anatomy of the pelvis (Kotarinos, 2016) 
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specialised joints that offer stable (yet flexible) support to the upper body. It has been 
suggested that these joints act as important stress relievers in the ‘force–motion’ 
relationship between the trunk and lower limbs (Vleeming, Schuenke, Masi, Carreiro, 
Danneels & Willard, 2012). If the pelvic girdle were a solid, immobile structure, it would 
be at risk of possible damage or mechanical failure (fracture) caused by forces from 
bipedal functions or trauma. These joints give mobility to the pelvic girdle, thereby 
dissipating these forces (Booth & Morris, 2019). The sacroiliac joints provide sufficient 
flexibility for the effective transfer of intra-pelvic forces to and from the lumbar spine and 
lower extremities (Vleeming et al., 2012). 
It has been noted that there are substantial variations in the sacroiliac joints from one 
individual to the next, as well as evidence of sexual dimorphism. The male pelvis is thick 
and heavy. It is relatively deep and narrow, and the iliac crest reaches higher than that of 
the female. The female pelvis is thin and light. It is wide, shallow and more cylindrical. 
The female sacrum is more uneven, less curved and more backward tilted than the male 
sacrum. The articular surfaces are more L-shaped in males and more C-shaped in 
females (Moore, Dalley & Agur, 2014).  
The articular surfaces can be divided into three parts. On the sacrum, these three parts 
roughly correspond to S1, S2 and S3. The largest part of the articular surface is located 
cranially and corresponds to S1; S2 and S3 are associated with the middle and caudal 
parts respectively, with the caudal part of the articular surface being the smallest. The ilial 
surface is thin and lined with fibrocartilage which functions to stabilise the SIJ. The sacral 
surface is lined with hyaline cartilage, which is three times thicker than the fibrocartilage 
as it allows for force transmission (Vleeming et al., 2012).  
 
2.2.2 Ligaments of the sacroiliac joint 
 
The sacroiliac joint is supported by a number of strong, stabilising ligaments (Figure 2.2). 
The interlocking of the articular bones and the sacroiliac ligaments limits movement of the 
sacroiliac joint to slight gliding and rotary movements only. The ligaments of the sacroiliac 
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ligament complex are weaker in women than in men to accommodate the pelvis for 
pregnancy and childbirth (Calvillo, Skaribas & Turnipseed, 2000). 
 
 
 
 
 
 
 
 
 
 
The anterior sacroiliac ligament is considered to be a thickening of the anterior aspect 
of the fibrous synovial joint capsule. It consists of numerous bands of ligamentous 
tissue that connect the anterior surface of the lateral sacrum to the auricular margin 
of the ilium and the preauricular sulcus. It is significantly thinner than the posterior 
sacroiliac ligament. The anterior sacroiliac ligament is frequently injured and is a 
common source of pain (Moore, Dalley & Agur, 2014).  
The posterior sacroiliac ligaments are situated in a deep depression between the 
sacrum and the ilium. They are divided into short transverse fibres and long vertically 
orientated fibres. The short fibres extend from the first and second sacral tubercles 
to the ilium. The long fibres extend from the third and fourth sacral tubercles to the 
posterior superior iliac spines (PSIS). These fibres are continuous with the 
interosseous sacroiliac ligaments. Nutation slackens the ligament, and 
counternutation makes the ligament taut. It can be palpated directly below the PSIS 
and can often be a source of pain (Calvillo, Skaribas & Turnipseed, 2000).  
Figure 2.2: Ligaments of the sacroiliac joint (https://clinicalgate.com/pelvis-3/) 
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The interosseous sacroiliac ligaments lie deep between the tuberosities of the sacrum 
and the ilium. They are strong, short ligaments with the primary function of 
transferring load from the axial skeleton to the ilia of the appendicular skeleton 
(Vleeming et al., 2012).  
The sacrotuberous ligament is located at the posterior inferior part of the pelvis and 
passes from the posterior ilium and lateral sacrum to the ischial tuberosity. It 
transforms the sciatic notch into the sciatic foramen. It also stabilises nutation of the 
sacrum and counteracts posterior and superior migration of the sacrum during weight-
bearing (Vleeming et al., 2012).  
The sacrospinous ligament is a thin, triangular-shaped ligament that runs between 
the ischial spine and the lateral aspects of the sacrum and coccyx. Together with the 
sacrotuberous ligament, it opposes forward tilting of the sacrum on the innominates 
during weight-bearing (Moore, Dalley & Agur, 2014).  
The iliolumbar ligament extends from the lateral surface of the transverse process of 
the fifth lumbar vertebrae and inserts onto the inner lip of the iliac crest. It stabilises 
the joint superiorly and strengthens the joint overall (Moore, Dalley & Agur, 2014).  
 
2.2.3 Innervation of the sacroiliac joint 
 
The anterior aspect of the sacroiliac joint is innervated by the sacral plexus, the L2, 
L3 and L4 spinal segments and the superior gluteal nerve. The posterior aspect of 
the sacroiliac joint is innervated by the nerve plexus formed by the lateral branches 
of the posterior rami of L5 to S4 (Poilliot, Zwirner, Doyle & Hammer, 2019).  
A dense plexus of unmyelinated nerve fibres is located within the capsule of the 
sacroiliac joint. This collection of nerve fibres is similar to the nociceptive receptor 
system found within other synovial joints. The plexus gives rise to a referral pain 
pattern associated with sacroiliac joint dysfunction. It refers into the lower back, 
sacroiliac joint, anterior hip and posterior thigh (Szadek, Hoogland, Zuurmond, De 
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Lange & Perez, 2008). This referral pattern is similar to that of the trigger point referral  
of gluteus medius that will be discussed later in this chapter.  
 
2.2.4 Biomechanics of the sacroiliac joint  
 
The primary functions of the sacroiliac joints are to provide stability, transmit truncal 
loads to the lower extremities, and distribute ground reaction forces from below. The 
sacroiliac joint also allows the pelvis to widen to accommodate pregnancy and 
childbirth (Cohen, 2005).  
The sacroiliac joint is unlike any other major joint in the body as its movements are 
incremental and not controlled by direct muscular activity. The sacrum is mobile 
between the two fixed iliac bones. It can rotate in either direction around its transverse 
axis in movements known as nutation and counternutation (Figure 2.3) (Le Heuc, 
Tsoupras, Leglise, Heraudent, Celarier & Sturressond, 2019). These movements take 
stress off the hip joints, which allows for greater ease when walking. Nutation and 
counternutation also permit greater ease of lumbosacral motion during flexion and 
extension of the lumbar spine. Counternutation specifically provides a protective 
mechanism at the L4/L5 vertebral level if there are any abnormal stresses, such as 
disc or annular sprains (Greenman, 2005).  
Nutation of the sacroiliac joint (Figure 2.3) consists of the anterior inferior movement 
of the sacral promontory and the posterior movement of the sacral apex and tip of the 
coccyx. This causes a reduction in the diameter of the pelvic brim and an increase in 
the pelvic outlet. During nutation, the iliac bones approximate while the ischial 
tuberosities separate. Nutation is facilitated by the movement of hip flexion (Le Heuc 
et al., 2019).  
Counternutation of the sacroiliac joint (Figure 2.3) consists of the posterior superior 
movement of the sacral promontory and the anterior inferior movement of the sacral 
apex and tip of the coccyx. This causes an increase in the diameter of the pelvic brim 
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and a reduction in the pelvic outlet. During counternutation, the iliac bones move apart 
while the ischial tuberosities approximate. Counternutation is facili tated by hip 
extension (Le Heuc et al., 2019). 
 
 
 
 
 
 
 
 
 
 
 
2.3 Sacroiliac joint dysfunction  
 
2.3.1 Introduction 
 
Low back pain is the fifth most common cause for all visits to medical practitioners. 
Men and women appear to be equally predisposed, with up to 80% of the population 
experiencing back pain in the course of their lifetime. Approximately 85% of low back 
pain is classified as non-specific, with sacroiliac joint dysfunction contributing 
significantly to that percentage (Clavel, 2012). Mechanical dysfunction of the 
sacroiliac joint results in pain and decreased mobility. Various risk factors can result 
in the development and chronicity of sacroiliac dysfunction, including age, physical 
Figure 2.3: Nutation and counternutation of the sacroiliac joint 
(https://musculoskeletalkey.com/pelvis-4/). 
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fitness, psychological stress, and occupational stresses such as manual lifting, 
bending or twisting, or sitting at a desk for hours daily. These factors can lead to 
complications in the treatment and management of sacroiliac dysfunction (Clavel, 
2012). 
 
2.3.2 Aetiology of sacroiliac joint dysfunction 
 
A common cause of sacroiliac joint dysfunction is increased motion within the joint. 
This can result from trauma such as a ligament sprain, lax pelvic ligaments, 
biomechanical asymmetry and diminished motor control of associated muscles 
(Booth & Morris, 2019). Over time, reduced joint stiffness may result in recurrent 
microtrauma of ligaments and joint cartilage, leading to degenerative change. 
Hypermobility can be caused by ligament laxity which occurs during pregnancy when 
the hormone relaxin is released. The joint is at greater risk of becoming restricted due 
to the excessive movement, which can lead to the formation of muscle spasms and 
trigger points to compensate (Booth & Morris, 2019).  
Another cause of dysfunction is rotation of the innominate. This can be adversely 
affected by myofascial structures, which can result in a relative counternutation of the 
sacrum to the adjacent innominate and decrease the ability of muscular contraction 
to influence joint stiffness (Booth & Morris, 2019). This makes the sacroiliac joint 
vulnerable to shear force and the substantial leverages of the spine and lower limbs, 
with consequent strain and threat of injury in surrounding connective tissue and 
myofascial structures (Booth & Morris, 2019). 
 
2.3.3 Diagnosis and symptoms of sacroiliac joint dysfunction 
 
The diagnosis of sacroiliac joint dysfunction has the following criteria (Laslett, 2008; 
Szadek, Van der Wurff, Van Tulder, Zuurmond & Perezk, 2009): 
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1. Pain over or surrounding the sacroiliac joint. 
2. Mechanically stressing the sacroiliac joint to reproduce the patient’s pain, using 
at least three clinical tests. 
3. Radiographic investigation, which should not show any structural abnormality 
of the sacroiliac joint. 
4. Selectively infiltrating the symptomatic joint with anaesthetic which fully 
relieves the patient’s pain. 
 
An accurate diagnosis of sacroiliac joint dysfunction is often difficult to make as it can 
be associated with spinal pathology. The most common pain pattern is unilateral pain, 
located predominantly below the L5 spinous process (Clavel, 2012). Patients often 
point directly to the sacroiliac joint, around the posterior superior iliac spine, and may 
experience pain in the buttock, lower lumbar spine, hip, groin and posterior thigh. 
Non-dermatomal referral patterns can extend below the knee and into the foot, 
sometimes confounding the diagnosis when there is coexisting spinal pathology 
(Clavel, 2012). Sacroiliac pain is characterised by increasing difficulty with load 
bearing through the joint and a reduction in a patient’s endurance capacity for 
standing, walking and sitting. Lower lumbar rotation, such as turning over in bed, may 
also be painful (Booth & Morris, 2019). 
 
 2.3.4. Treatment of sacroiliac joint dysfunction 
 
A study by Kamali and Shokri (2012) showed that a high velocity, low amplitude 
manipulation delivered to the sacroiliac joint is an effective method in reducing pain 
and functional disability in the treatment of sacroiliac dysfunction. Exercise 
approaches have also been used to improve the ‘stabilising’ effect of the surrounding 
muscles of the sacroiliac joint. Strengthening exercises and sitting pelvic tilt exercises 
have been shown to reduce pain intensity and decrease the reoccurrence of sacroiliac 
pain (Booth & Morris, 2019). Specifically, exercises targeting the gluteal muscles on 
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the ipsilateral side of the dysfunction have been shown to lead to a significant 
reduction in pain (Cohen, 2005).  
 
2.4 Gluteus medius muscle 
 
2.4.1 Anatomy of the gluteus medius muscle 
 
The gluteus medius muscle is a thick, fan-shaped muscle that functions as a primary 
hip abductor. It is active throughout the gait cycle to stabilise the pelvis (Travell, 
Simons & Simons, 2019). 
Gluteus medius originates from the external surface of the ilium along the anterior 
three-fourths of the iliac crest, between the anterior and posterior gluteal lines, and 
from the gluteal aponeurosis that covers the anterolateral two-thirds of the muscle. 
As shown in Figure 2.4, the muscle is multipennate with three origins. The first 
attachment with deep fascicles arises from the gluteal fossa and extends from the 
posterior sacroiliac ligaments and posterior gluteal line, from the body of the ilium 
above the anterior gluteal line, and from the anterior superior iliac spine. The second 
attachment is along the deep surface of the gluteal aponeurosis and the fascia latae. 
The third attachment is from the posterior inferior aspect of the iliac crest. The fibres 
of gluteus medius converge to form a flat tendon that inserts along the lateral aspect 
of the greater trochanter of the femur. The trochanteric bursa lies between the surface 
of the greater trochanter and the tendon of gluteus medius. The gluteus medius 
muscle is innervated by the superior gluteal nerve, which is primarily derived from the 
L4, L5 and S1 nerve roots. The vascular supply of gluteus medius is provided by the 
deep branch of the superior gluteal artery (Travell, Simons & Simons, 2019). 
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2.4.2 Biomechanics of the gluteus medius muscle  
 
Gluteus medius, together with gluteus minimus, provides most of the strength for hip 
abduction. In addition, the anterior portion of gluteus medius internally rotates the femur. 
The posterior portion of gluteus medius assists in extension and external rotation of the 
hip. With increasing hip flexion, the anterior fibres of gluteus medius are further recruited 
while the posterior fibres become inactive. As the hip is flexed, gluteus medius functions 
primarily to internally rotate the hip. It has a limited ability to abduct the hip during hip 
flexion (Travell, Simons & Simons, 2019).  
A primary function of gluteus medius is to stabilise the pelvis on the femur and to assist 
in maintaining frontal plane alignment with the knee and foot during the unilateral stance 
phase of the gait cycle. Gluteus medius is an important muscle in walking, running and 
single leg weight-bearing as it prevents the opposite side of the pelvis from tilting 
downwards (Presswood, Cronin, Keogh & Whatman, 2008). When a limb lifts off the 
Figure 2.4: Anatomy of the gluteus medius muscle (Travell, Simons & Simons, 2019). 
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ground, the pelvis on the opposite side will tend to drop through loss of support from 
below, known as the Trendelenburg gait. Gluteus medius works to stabilise the side of 
the pelvis that drops, thus allowing the other limb to swing forward for the next step 
(Presswood, Cronin, Keogh & Whatman, 2008).  
 
2.5 Myofascial pain syndrome 
 
2.5.1 Introduction 
 
Myofascial pain syndrome is an acute or chronic musculoskeletal disorder which can be 
defined as pain of muscular origin that derives from a painful site within skeletal muscle 
(Gerwin, 2001). It is a complex condition thought to be caused by myofascial trigger points 
that result in localised pain in the surrounding soft tissues and joints. These trigger points 
can occur in numerous areas of the body following a sudden overload, such as a traumatic 
injury, chronic postural states, nutritional deficiencies or repetitive muscular contractions 
that cause repetitive micro-trauma (Chandola & Chakraborty, 2009). Myofascial pain has 
become a significant health problem, affecting as much as 93% of the general population 
with an estimated overall prevalence of 46.1% (Segura-Pérez et al., 2017). Myofascial 
pain syndrome is linked to significant limitations in daily function, increased sensitivity to 
pain, and psychological disorders such as depression and anxiety (Rivers, Garrigues, 
Graciosa & Harden, 2015).  
 
2.5.2 Myofascial trigger points  
 
2.5.2.1 Definition 
According to Travell, Simons & Simons (2019), a myofascial trigger point can be defined 
as a hyperirritable zone within a muscle, specific to that muscle and characterised by 
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exquisite tenderness on palpation, a taut palpable band and the ability to cause local or 
referred pain. A trigger point is painful on compression, stretch, overload or contraction 
of the tissue and can produce sensory, motor and autonomic symptoms (Dommerholt, 
Bron & Franssen, 2006). Research indicates that myofascial trigger points most 
commonly present between the ages of 27.5 and 50 years of age and have a higher 
prevalence in females than in males, with 54% of women and 45% of men affected 
(Delgado, Romero & Escoda, 2009).  
Myofascial trigger points are classified as either active or latent. Active trigger points 
cause spontaneous pain and tenderness within a taut band and a local twitch response 
when stimulated. Symptoms of active trigger points include muscle weakness, impaired 
range of motion and loss of coordination. Active trigger points also elicit referred pain 
similar to that of a patient’s presenting symptoms, which can occur at rest, with muscular 
activity and on direct palpation (Celik & Mutlu, 2013). Unlike active trigger points, latent 
trigger points do not cause spontaneous pain. They are defined as hyperirritable tender 
points within a palpable taut band of skeletal muscle that produce pain, tenderness and 
a possible twitch response only on palpation. Latent trigger points may remain dormant 
for years and then suddenly reactivate with prolonged exercise, low-load muscle work, 
persistent stress or prolonged ischaemia (Celik & Mutlu, 2013). 
 
2.5.2.2 Pathophysiology of myofascial trigger points  
A variety of factors can activate or perpetuate the formation of myofascial trigger points, 
including repetitive use, chronic postural stress, immobility, physical trauma and 
emotional tension. Figure 2.5 shows how these factors can result in muscle strain and 
persistent muscle hypertonicity, which lead to restricted joint mobility and persistent joint 
dysfunction (Bergmann & Peterson, 2011).   
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Figure 2.5: Diagram showing the multiple factors that can activate the myofascial cycle, 
leading to the formation of myofascial trigger points (Bergmann & Peterson, 2011) 
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According to Quinter, Bove and Cohen (2015), eccentric, concentric and low-level 
isometric muscle contractions may cause muscle dysfunction or damage, resulting in the 
development of trigger points. The taut band phenomenon is said to be activated by an 
excessive release of acetylcholine from dysfunctional neuromuscular endplates. Taut 
bands result from sustained shortening of the muscle and produce muscle ischaemia by 
compressing adjacent capillaries that supply the muscle (Quinter, Bove & Cohen, 2015). 
This leads to a reduction in the nutrient and oxygen supplies that normally meet the 
energy demand of this region. Increased energy demand and impaired energy supply 
produce a local energy crisis. The muscle responds by releasing proinflammatory 
molecules, which activate nociceptive neurons (Quinter, Bove & Cohen, 2015). These 
neurons sensitise and alter the function of sensory and autonomic nerves within the 
surrounding region. The sensitisation of the local nociceptors could account for the 
exquisite tenderness of the trigger point, the referred pain originating at the trigger points, 
and the origin of the local twist response (Travell, Simons & Simons, 2019). This is known 
as the integrated hypothesis theory, which is a self-sustaining, positive, feed-forward 
process. It is a six-link chain (Jafri, 2014): 
1. The abnormal release of acetylcholine. 
2. Increased muscle fibre tension, regarded as the taut band found in a myofascial 
trigger point, constricts blood flow leading to local hypoxia. 
3. A reduced oxygen supply disrupts mitochondrial energy metabolism, resulting in a 
reduction of ATP (adenosine triphosphate). 
4. Tissue distress due to the ischaemia. 
5. The release of noxious substances, leading to pain from the activation of 
nociceptors. 
6. Autonomic modulation, perpetuating the abnormal release of acetylcholine.  
 
Figure 2.6 indicates how this phenomenon can result in a self-perpetuating cycle if there 
is no intervention to treat the muscle and joint dysfunction (Bergmann & Peterson, 2011). 
Chiropractic techniques such as manipulation and pelvic blocking may be effective in 
interrupting this cycle (Clark, Goss, Walkowski, Hoffman, Ross & Thomas, 2011).  
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2.5.2.3 Diagnosis of myofascial trigger points 
Diagnosis of myofascial trigger points is undertaken based on a thorough patient history, 
a physical examination and an evaluation of the trigger point using palpation to rule out 
other possible causes of the pain, such as lumbar, sacroiliac and hip joint dysfunctions 
(Travell, Simons & Simons, 2019). Patients with myofascial trigger points generally 
present with persistent, regional pain that causes a reduced range of motion in the area 
in question. The pain can be constant, but it is reported to occur more with activity. It 
follows specific pain referral patterns associated with the muscle in question rather than 
dermatomal or nerve root distribution (Alvarez & Rockwell, 2002). Myofascial trigger 
Figure 2.6: Diagram showing the self-perpetuating myofascial cycle without treatment 
intervention (Bergmann & Peterson, 2011)  
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points can be diagnosed using five major criteria and at least one of three minor criteria 
(Giamberardino, Costatini, Affaitati & Fabrizio, 2011). 
The five major criteria include (Giamberardino et al., 2011): 
• Localised, spontaneous pain. 
• Referral pain or altered sensations specific to a given trigger point. 
• A taut, palpable band within the individualised muscle. 
• Intense, localised tenderness on palpation. 
• A reduced, measurable range of motion.  
The three minor criteria include (Giamberardino et al., 2011): 
• Reproduction of a patient’s symptoms on compression of the muscle.  
• Elicitation of pain and a possible local twitch response on palpation or insertion of 
a needle.  
• Relief of pain by stretching the muscle or injecting the trigger point. 
 
2.6 Gluteus medius trigger points 
 
2.6.1 Location of gluteus medius trigger points 
 
Trigger points in the gluteus medius muscle can be a commonly overlooked source of 
pain in the lower back. Iglesias-González, Muñoz-García, Rodrigues-de-Souza, 
Alburquerque-Sendín and Fernández-de-Las-Peñas (2013) found that active gluteus 
medius trigger points are prevalent in patients with mechanical low back pain.  
As shown in Figure 2.7, there are three recognised trigger point locations in the gluteus 
medius muscle – anterior, middle and posterior. Trigger points found along the anterior 
portion of the gluteus medius muscle will refer pain and symptoms along the iliac crest 
and the lower portion of the lumbar spine and over the sacrum. Trigger points found in 
the middle of the muscle will commonly refer more laterally to the mid-buttock, with 
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occasional referral into the posterior and lateral upper thigh. Trigger points found in the 
posterior portion of the muscle will refer pain near the sacroiliac joint, the sacrum and 
buttock (Travell, Simons & Simons, 2019). 
 
 
 
 
 
 
 
 
 
 
 
 
2.6.2 Activation and perpetuation of gluteus medius trigger points 
 
The activation of trigger points can be caused by a number of factors, such as macro-
trauma from a direct blow, micro-trauma from repetitive muscle overuse or acute or 
sustained overload, and psychological stress such as anxiety (Delgado, Romero & 
Escoda, 2009). A posture or activity that places the muscle in a shortened and/or 
lengthened position for an extended period can also lead to the development of a trigger 
point. In addition, trigger points can be activated by unaccustomed eccentric loading or 
eccentric exercise in an unconditioned muscle (Travell, Simons & Simons, 2019).  
 
Figure 2.7: Diagram showing the location and referral patterns of the trigger points of the 
gluteus medius muscle (Travell, Simons & Simons, 2019)  
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Activities that overload the gluteus medius muscle include weightlifting, running and 
habitually shifting weight onto one side, such as carrying a child or weighted object on 
one hip. Gluteus medius is active throughout the gait cycle, therefore any intrinsic factors 
such as excessive pronation or weakness of hip abductors or external rotators can lead 
to overload of the muscle (Travell, Simons & Simons, 2019).  
 
2.6.3 Symptoms and referred pain of gluteus medius trigger points  
 
Patients with active gluteus medius trigger points most commonly complain of pain during 
weight-bearing activities such as walking, running and stair-climbing. The gluteus medius 
muscle is most active during these activities, which is why patients experience increased 
pain and discomfort. Patients also complain of pain during prolonged periods of standing, 
such as waiting at a bus stop or in a shopping queue. To avoid this discomfort, they tend 
to shift their weight off the painful extremity. Pain from gluteus medius trigger points can 
be disabling and interfere with numerous functional daily activities that place an excessive 
load on the gluteus medius muscle, such as getting into and out of a car and rising from 
a seated position. Patients may report an excruciating pain in the low back along the 
beltline during these activities (Travell, Simons & Simons, 2019).  
 
2.6.4 Treatment of gluteus medius trigger points  
 
Different modalities have been utilised for the treatment of trigger points, including 
manipulative therapy, dry needling, spray and stretch technique, ultrasonography and 
local injection (Alvarez & Rockwell, 2002). According to Majlesi and Unalan (2010), 
stretching is the cornerstone of treating myofascial pain. It restores normal muscle length 
and proper biomechanical elements of myofascial orientation, thereby inactivating trigger 
points and providing prompt relief of symptoms. Modalities such as electrotherapy, 
cryotherapy and thermotherapy are popular in the treatment of myofascial pain, but are 
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only useful for controlling the painful symptoms that accompany it (Vázquez-Delgado, 
Cascos-Romero & Gay-Escoda, 2010).  
 
2.7 The chiropractic manipulation 
 
2.7.1. Introduction  
 
Joint dysfunction occurs when the alignment, movement and physiological function of a 
joint is altered, without structural change, causing either a partial or complete restriction 
in joint motion (Bergmann & Peterson, 2011). The clinical features of joint dysfunction 
include (Bergmann & Peterson, 2011):  
• Local pain that frequently changes with activity. 
• Local tissue hypersensitivity. 
• Local palpatory muscle hypertonicity.  
• Altered or painful joint play. 
• Altered and/or painful end-feel resistance. 
• Decreased, increased or abnormal joint range of motion. 
 
Various factors can result in the development of joint dysfunction and spinal pain. 
Hypertonic muscles can play a causative role in restricted joint segments. Fernández-de-
las-Peñas (2009) suggests that the increased tension within the taut muscular bands 
associated with a trigger point and the corresponding facilitation of motor activity can 
maintain displacement stress on a joint. Alternatively, trigger points facilitate segmental 
hypomobility by providing nociceptive stimulation to the dorsal horn neurons (Fernández-
de-las-Peñas, 2009).  
Chiropractic spinal manipulation is often used by chiropractors in the treatment of 
myofascial trigger points and joint dysfunction in order to relieve muscle spasm, reduce 
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pain and increase range of motion (Cramer, Ross, Pocius, Cantu, Laptook, Fergus, 
Gregerson, Selby & Raju, 2011). It is a manual treatment that utilises high velocity, low 
amplitude thrusts of controlled force, leverage and direction.  
Spinal manipulative therapy targets the three-joint complex, which consists of the 
intervertebral disc, the facet joints and the surrounding muscles. The joint is taken beyond 
its physiological range of motion, resulting in joint gapping which might be accompanied 
by an audible articular cavitation (Bergmann & Peterson, 2011).  
The range of motion of a joint can be divided into four zones and two barriers, as 
illustrated in Figure 2.8. The audible release or articular cavitation occurs when the joint 
is moved past the elastic barrier of resistance into the paraphysiological space during a 
manipulation. While passing through the elastic barrier, three events are said to take 
place: the joint surfaces experience a sudden separation; an audible cracking sound is 
heard; and a radiolucent space in the joints is formed (Herzog, 2010). 
 
 
 
 
 
 
 
 
 
 
 
During a study done in 2005, high velocity, low amplitude chiropractic manipulations 
provided a noticeable decrease in pain and disability in patients diagnosed with sacroiliac 
Figure 2.8: Sandoz model representing the zones and barriers of the range of motion of 
a joint (Vernon & Mrozek, 2005)  
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joint syndrome (Shearar, Colloca & White, 2005). A significant reduction in pain and 
functional disability was noticed by patients who received sacroiliac manipulation and 
manual therapy (Kamali & Shokri, 2012).  
 
2.7.2 Current studies on the effects of manipulation on myofascial trigger points  
 
A study conducted by Hong (2006) illustrated that a chiropractic manipulation of a spinal 
facet joint can effectively relieve myofascial trigger points. Hong (2006) suggested that 
nociceptors from both facet and myofascial trigger points may use the same nociceptive 
sensory pathway. Therefore, pain induced by myofascial trigger points can be controlled 
by suppressing the facet joint pain and vice versa (Hong, 2006). An example of this was 
performed in the study conducted by Hong (2006) in which compression of the C4-C5 
facet joint elicited pain in the trigger point of the ipsilateral rhomboid muscle. According 
to Hong (2006), a vast amount of evidence suggests that active myofascial trigger points 
are caused by facet joint dysfunction. In treating the underlying joint dysfunction through 
manipulation, the active trigger points will automatically inactivate.  
Srbely, Vernon, Lee and Polgar (2013) conducted a trial in which 36 participants, each 
with identifiable myofascial trigger points in the infraspinatus and gluteus medius muscles, 
underwent either targeted chiropractic manipulation to the C5-C6 segment or sham spinal 
manipulative therapy (control group). Patients who received the chiropractic manipulation 
showed a significant increase in pressure pain threshold in the segmentally related 
myofascial tissues. This study found that spinal manipulative therapy evokes significant 
regional antinociceptive effects in myofascial tissues.  
Ruiz-Sáez, Fernández-de-las-Peñas, Blanco, Mart´ınez-Segura and Garc´ıa-León (2007) 
performed a study that analysed the immediate effects on pressure pain threshold in 
latent myofascial trigger points in the upper trapezius muscle of a single cervical spine 
manipulation, directed at the C3-C4 vertebral level. The results suggested that a cervical 
spine manipulation aimed at the C3-C4 segment induced changes in pressure pain 
sensitivity in latent myofascial trigger points in the upper trapezius muscle. The study 
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showed that cervical joint dysfunction could perpetuate the development of myofascial 
trigger points located in the muscles innervated by the corresponding spinal segment.  
Vernon and Schneider (2009) reviewed common chiropractic protocols in the treatment 
and management of myofascial trigger points and myofascial pain syndrome. It was 
shown that there was moderately strong evidence to confirm that chiropractic 
manipulation causes a reduction in the pressure pain threshold of myofascial tissues, 
resulting in pain relief of myofascial trigger points. 
 
2.8 Pelvic blocking  
 
2.8.1 Introduction  
 
Biomechanical pelvic blocking is a low-force chiropractic technique or method that uses 
the patient's body weight to allow the precise positioning of blocks to align the spine and 
sacrum. The pelvic blocks can be placed under the patient’s pelvis, in the supine or prone 
position, unilaterally or bilaterally. The orthopaedic blocks, or wedges, serve as fulcrums 
that apply a slow gravitational load to the sacroiliac joint (Sherif, El-Mageed & El-Ghaffar, 
2019). Pelvic blocking applies a mechanical approach to muscular and osseous 
distortions within the pelvis. It is based on the theory that a dysfunctional sacroiliac joint 
results in a decreased ability to weight bear which leads to a loss of stability (Hochman, 
2005). 
Pelvic block placement is determined by assessing functional leg length, the functional 
short leg and the corresponding pelvic torsion. The weight-bearing part of the sacroiliac 
joint is a hyaline immovable articulation, rich in proprioceptive fibres. It carries the weight 
of the body in all positions. Due to the weight-bearing function of the sacroiliac joints, leg 
length should be a direct reflection of the sagittal plane rotation of the ilia (Sherif, El-
Mageed & El-Ghaffar, 2019). The treatment of the sacroiliac joint involves eliminating 
myofascial influences that might be affecting the torsion or rotation of the pelvis, as well 
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as any factors associated with a leg-length discrepancy. This method of treatment is 
deemed non-invasive and effective in treating sacroiliac joint dysfunction (Zusman & 
Buddingh, 1998).  
Klingensmith and Blum (2003) conducted a study to determine if pelvic distortion could 
be demonstrated radiographically when pelvic blocks were placed under the pelvis. Their 
findings suggested that block placement has a positive effect on the position of the pelvic 
innominate.  
Pelvic blocking considers the importance of the ability of the sacroiliac joints to resist the 
stresses of forces directed through them by gravity and the actions of walking, running 
and jumping. When the sacroiliac joint loses its integrity, the neuromuscular system will 
compensate. Pelvic blocking helps to address the decreased weight-bearing ability of a 
dysfunctional sacroiliac joint and the associated muscle spasm (Sherif, El-Mageed & El-
Ghaffar, 2019).  
In a study conducted by Kim, Cho, Park and Cha (2013), 50 participants with sacroiliac 
joint distortion and instability underwent pelvic blocking three times a week for a period of 
two weeks. Their findings revealed a significant reduction in bilateral pelvic tilting 
immediately post-treatment and two weeks after the treatment, as well as a marked 
reduction in low back pain.  
 
2.8.2 Biomechanical advantages of pelvic blocking 
 
Pelvic blocking has multiple benefits. No additions have been made to the literature on 
the advantages of pelvic blocking since the findings of Zussman & Buddingh (1998), 
which include the following:  
• Blocks, when placed correctly, can manipulate both innominates bilaterally and 
simultaneously. 
• Blocks are non-traumatic to the patient. They can be used on paediatric and 
geriatric patients, as well as on patients with an acute sacroiliac sprain or strain. 
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• Blocks are non-traumatic to the doctor. In the case of a side-posture chiropractic 
manipulation, the doctor requires strength and endurance. 
• Blocks are used in the recumbent position, which is a position of relaxation. 
Patients are not in a defensive or tensed posture as they might be when lying on 
their side, anticipating a manual thrust.  
• Blocks can be used regardless of the size, shape or frailty of the patient. Very large 
patients present no difficulty and the effectiveness of the manipulation is 
maintained. 
• There are a limited number of contraindications to blocking procedures. Conditions 
contraindicated for chiropractic manipulation, such as Paget's disease, 
osteoporosis and tumours, are not contraindicated for pelvic blocking. 
• Blocks use a patient’s bodyweight as the required force.  
• The blocks create an angular torque that allows compressed ligaments to lengthen 
and stretched ligaments to shorten and tighten. The blocks also allow slow 
stretching of the surrounding musculature (Zusman & Buddingh, 1998).  
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CHAPTER 3 – METHODOLOGY  
 
3.1 Introduction  
 
This study was designed to compare the effects of two different treatment protocols on 
active gluteus medius trigger points. Chapter 3 outlines the research design and methods 
that were carried out in this study. It explains the research sample, recruitment method, 
treatment protocols and ethical considerations, as well as describes the measuring tools 
and how they are used.  
 
3.2 Study design  
 
This study was a comparative, quantitative study that used random sampling. It took place 
at the Chiropractic Day Clinic at the University of Johannesburg: Doornfontein Campus, 
from 6 May 2019 to 14 June 2019. This allowed access to private treatment rooms, which 
were ideal for this study as they ensured a professional environment, confirmed privacy 
and avoided any feelings of discomfort in participants. The clinic also enabled access to 
a wide variety of participants from the area and among the university students.  
 
3.3 Participant recruitment  
 
Participants were recruited via word of mouth and advertisements (Appendix A) which 
were placed in and around the University of Johannesburg Chiropractic Clinic. Once the 
Research Ethics Committee (REC) had approved the study (REC clearance number: 01-
06-2019), permission was requested from Dr Carol Nonkwelo, the Executive Director: 
Research and Innovation, to undertake research on students at the University of 
Johannesburg: Doornfontein Campus (Appendix B). Once a potential participant showed 
30 
  
interest in the study, the researcher explained the study to the participant and screened 
him or her according to the inclusion and exclusion criteria. If both sets of criteria were 
met, the participant was then accepted to take part in the study. 
 
3.4 Sample selection and size  
  
The research sample consisted of 30 participants (n = 30) between the ages of 18 and 
45 who were randomly allocated into two groups (15 in each). The participants in each 
group were treated in the following ways:  
• Group A – manual chiropractic manipulation of the sacroiliac joint.  
• Group B – pelvic blocking.  
Prior to the commencement of the trial, each participant was required to read and 
understand the procedures explained on the Information form (Appendix C) and to sign a 
Consent form (Appendix D) which indicated that the participant understood what was 
expected of him or her and agreed to be involved in the study.  
 
3.4.1 Inclusion criteria  
 
The participants were included to partake in the study if they met the following criteria:  
• They were male or female.  
• They were between the ages of 18 and 45, prior to the onset of age-related 
degenerative changes (Suri, Morgenroth & Hunter, 2012). 
• They presented with active gluteus medius trigger points that were diagnosed 
according to the diagnostic criteria discussed in Chapter 2, section 2.5.2.3. The 
trigger points were identified by flat palpation and presented with the characteristic 
referral pattern discussed in Chapter 2, section 2.6.1 and Figure 2.7. The 
researcher palpated for a hyperirritable nodule within a taut band of muscle that 
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elicited tenderness and referred pain (Fernández-de-las-Peñas & Dommerholt, 
2018). 
• They presented with the following diagnostic criteria associated with sacroiliac joint 
dysfunction (Bergmann & Peterson, 2011): 
o sacroiliac joint motion restriction/s, as determined by motion palpation 
(Appendix E) and,  
o altered end feel on motion palpation. 
 
3.4.2 Exclusion criteria  
 
Signs and symptoms of any exclusion criteria were screened for during the initial history 
taking and physical examination. Participants were unable to take part in the study if they 
presented with any of the following:  
• Any contraindications to spinal manipulative therapy (Appendix F), as determined 
by their case history, a physical examination and lumbar spine regional 
examination. 
• Any lumbar spinal manipulation within the last six weeks. 
• Currently receiving any other treatments for low back pain, including pain control 
medication such as anti-inflammatories (NSAIDS), pain killers or muscle relaxants. 
Anti-inflammatory, analgesic and narcotic medications are used for symptomatic 
control (Gerber, Sikdar, Hammond & Shah, 2011). These medications would alter 
a patient’s perception of pain.  
• Any neurological dysfunction, as determined by their case history, a physical 
examination and a regional examination. 
• Making use of any post-treatment home therapies or alternative forms of treatment 
for the duration of the study, such as ice, stretching, soft tissue massage, 
electrotherapy or dry needling (Travell, Simons & Simons, 2018).  
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3.5 Random group allocation  
 
Participants who met the inclusion criteria, had no exclusion criteria, and were willing to 
participate in this study, were randomly allocated into two groups. The group was stratified 
based on gender. The first male to participate was allocated into Group A and the next 
into Group B. The same method was applied to all female participants. This process was 
continued until all the available slots were filled. This method was used to ensure a 
relatively equal number of males and females in each group.  
 
3.6 Treatment approach 
 
3.6.1 First and follow-up consultations 
 
After recruitment, eligible participants were evaluated and a full case history, physical 
examination and lumbar spine regional examination were performed (Appendices G, H 
and I). The information gathered from these examinations was summarised in a SOAP 
(subjective, objective, assessment, plan) (Appendix J) note from the UJ Chiropractic Day 
Clinic.  
 
Prior to treatment, the participants were assessed for subjective and objective data. Each 
participant was asked to complete the Numerical Pain Rating Scale (Appendix K) and the 
Oswestry Disability Index (Appendix L). The participant was then asked to lie prone on a 
plinth and to relax. The pressure pain threshold of the participant’s gluteus medius trigger 
points was measured using a pressure algometer (Appendix M). The researcher applied 
the force to ensure consistency and reliability throughout the trial. All information gathered 
was recorded in the personal evaluation form. 
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At the first and follow-up consultations (see Figure 3.1):  
• Group A participants received chiropractic manipulative therapy in the form of a 
diversified chiropractic technique comprising a thigh-ilio deltoid manipulation 
(Appendix N) to restricted sacroiliac segments found during the screening process.  
• Group B participants received treatment using pelvic blocks (Appendix O) to 
correct any pelvic distortion found during the screening process.  
• Treatment took between 5 and 20 minutes, depending on which group the 
participant belonged to. Treatment took place twice a week for a period of three 
weeks for a total of six treatments.  
• At the seventh consultation, only measurements were taken. No treatment was 
administered. 
• Measurements were taken during visits 1, 4 and 7 before the treatment was 
delivered. 
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Figure 3.1: Flow diagram summarising the treatment plan for each research participant. 
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3.6.2 Patient assessment  
 
a) Motion palpation of the sacroiliac joint  
The sacroiliac joints of each participant were motion palpated using the standing flexion 
test, the seated flexion test, the prone and supine leg length test and Gillet’s test to 
determine the side of the restricted joint (Bergmann & Peterson, 2011) (see Appendix E). 
These palpation methods were used to accurately establish the side of the dysfunction.  
 
b) Trigger point examination  
The gluteus medius trigger points were assessed using the diagnostic criteria discussed 
in Chapter 2, section 2.5.2.3, and examined according to the following procedure (Travell, 
Simons & Simons, 2019):  
• The participant was asked to lie in the lateral recumbent position with the affected 
side facing upwards. 
•  A pillow was placed between the participant’s knees in order to keep the hip in a 
neutral position and to avoid any painful positions of stretch.  
• The muscle was examined using cross-fibre flat palpation (Figure 3.2).  
• The three trigger points were boarded superiorly by the rim of the pelvis, anteriorly 
by a line that extends from the anterior superior iliac spine to the greater trochanter, 
and posteriorly by the upper border of the piriformis muscle (Figure 3.3).  
 
 
 
 
 
 
Figure 3.2: Cross-fibre flat palpation of the gluteus medius muscle (Travell, Simons 
& Simons, 2019) 
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3.6.3 Treatment intervention  
 
a) Chiropractic spinal manipulation  
Participants were manipulated using a side posture chiropractic manipulation that was 
indicated for their specific sacroiliac restriction. Group A participants were placed in the 
lateral recumbent position with the lesion side facing up. The researcher contacted the 
restricted segment over the posterior superior iliac spine, and adjusted the joint using a 
low amplitude, high velocity thrust (Figure 3.4). A diversified thigh-ilio deltoid chiropractic 
manipulation was performed to improve joint function (Appendix N) (Bergmann & 
Peterson, 2011).  
 
Figure 3.3: Illustration showing the borders of the gluteus medius muscle 
(Travell, Simons & Simons, 2019) 
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b) Pelvic blocking  
Pelvic blocks are indicated for restrictions of the sacroiliac joint (Cooperstein & Lew, 
2009). An anterior listing indicates that the ilium is tilted and fixated anterior superiorly 
(AS) to the sacrum. A posterior listing indicates that the ilium is tilted and fixated posterior 
inferiorly (PI) to the sacrum (Esposito & Philipson, 2005).  
The anterior superior ilium will present with the following (Bergmann & Peterson, 2011): 
• Extension malposition.  
• Functional long leg.  
• Posterior superior iliac spine (PSIS) – anterior, lateral and superior. 
• Lowered anterior superior iliac spine (ASIS). 
• High gluteal fold. 
• Posterior superior sacral base. 
• Sacral apex deviated ipsilaterally.  
 
Figure 3.4: Diversified chiropractic manipulation of the sacroiliac joint 
(Bergmann & Peterson, 2011) 
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The posterior inferior ilium will present with the following (Bergmann & Peterson, 2011): 
• Flexion malposition.  
• Functional short leg.  
• Posterior superior iliac spine (PSIS) – prominent, inferior and medial.  
• Elevated anterior superior iliac spine (ASIS). 
• Low gluteal fold. 
• Anterior inferior sacral base. 
• Sacral apex deviated contralaterally.  
 
During this treatment, the Group B participants were asked to lie prone, with a firm surface 
under the pelvis (Appendix O). A wedge was placed beneath the anterior superior iliac 
spine on the AS ilium side (long leg) and under the greater trochanter, in line with the 
ischial tuberosity on the PI ilium side (short leg) (Figure 3.5) (Blum, 2006). No thrust was 
necessary. The wedges can be left under the patient for 5–8 minutes (Klingensmith & 
Blum, 2003). For the purposes of this research, the participants were blocked for 8 
minutes. 
 
 
 
 
 
 
 
 
 
 
Figure 3.5: Placement of pelvic blocks (Blum, 2006)  
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3.7 Subjective data 
 
3.7.1 Numerical Pain Rating Scale 
 
The Numerical Pain Rating Scale (NPRS) (Appendix K) is a unidimensional measure of 
pain intensity. It assesses a participant’s perception of pain. The intensity of pain ranges 
from 0 (no pain) to 10 (intolerable pain, that is, ‘worst pain imaginable’). The participant 
was asked to place a tick next to the corresponding pain level. The NPRS has proved to 
be responsive and to have the ability to detect gender differences in pain intensity 
(Ferreira-Valente, Pais-Ribeiro & Jensen, 2011). It has been found to be valid and reliable 
for use in clinical practice. The NPRS has good sensitivity and enables the statistical 
analysis of the generation of data (Williamson & Hoggart, 2005).  
 
3.7.2 Oswestry Disability Index  
 
The Oswestry Low Back Pain and Disability Questionnaire (Appendix L) provides a 
subjective percentage score of level of function (disability) for the activities of daily 
living of people rehabilitating from low back pain. It is a ten-question, self-report 
questionnaire that describes a variety of daily activities, including walking, sitting and 
lifting. The participants were asked to answer the 10 questions as truthfully as 
possible. Each question has a score between 0 and 5. The scores were then 
calculated and interpreted, using percentages from 0–100%.  
Scoring was calculated as follows:  
Example: Total score [25] / Maximum score [50]) X 100 = 50% 
• 0–20%  – Minimal disability  
• 20–40%  – Moderate disability  
• 40–60%  – Severe disability  
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• 60–80%  – Crippled  
• 80–100%  – Bed-bound or exaggerating symptoms  
 
The Oswestry Disability Index (ODI) provides a more comprehensive outlook on 
disability than that directly related to pain intensity. It is a valid and reliable condition-
specific assessment tool suitable for clinical practice. The ODI is simple to apply and 
score, objectifies participant complaints, and enables the effects of treatment to be 
monitored (Vianin, 2008). It has a sufficient width scale to reliably detect 
improvements or decline in most participants. The ODI also has sound construct 
validity and the ability to distinguish between the severity and relevant degrees of 
functional disability (Saltychev, Mattie, McCormick, Bärlund & Laimi, 2017). 
 
3.8 Objective data 
 
3.8.1 Pressure algometer  
 
A hand-held pressure algometer (Figure 3.6) was utilised to take readings of pain on the 
identified active gluteus medius trigger points. This device was used to measure the 
pressure pain threshold of the respective trigger points and to quantify the tenderness of 
a trigger point. The pressure algometer is fitted with a rubber disc that is placed directly 
in contact with the patient’s skin. It has a spring-operated plunger. The device was kept 
at right angles to the skin and pressure was applied slowly and directed towards the 
trigger point. Readings were taken from the point when the participant first perceived a 
sensation of pain and verbally expressed discomfort from the applied pressure. This 
process was repeated three times, and an average was then calculated. Measurements 
were recorded in kilograms of pressure per square centimetre (kg/cm2) (Appendix M). 
They were taken on the first, fourth and seventh consultations. 
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A pressure algometer has been found to be an effective and valid tool in quantifying 
pressure pain threshold. The use of algometry as an instrument to measure the pain of a 
subject through pressure pain threshold assessment shows high reliability (Kinser, Sands 
& Stone, 2009).  
 
 
 
 
 
 
 
 
 
 
 
 
3.9 Data analysis  
 
During the study period, the researcher collected subjective and objective data. The data 
was analysed with the assistance of Jaclyn de Klerk, a statistician in the STATKON 
department of the University of Johannesburg (Appendix P). The statistician used 
frequencies and descriptives to interpret the overall data. Cross-tabulation between 
groups and genders was completed using the Fisher’s Exact test. The Shapiro-Wilk test 
was utilised to determine normality/distribution per group. Inter-group analysis 
(comparison between groups) was performed using the non-parametric Mann-Whitney 
Figure 3.6: Wagner Pressure Algometer 
(http://www.wagnerinstruments.com/index.php?route=product/product&product_id=143) 
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test for normality. Intra-group analysis (comparison within the groups over time) was 
undertaken using the non-parametric Friedman test. A post-hoc test was carried out in 
the event of a difference over time to specifically establish where the differences occurred. 
To determine this, the Wilcoxon Signed Ranks test was used. The results from these tests 
were interpreted by the researcher and appropriate conclusions were drawn.  
 
3.10 Ethical considerations  
 
All participants who elected to participate in this study were requested to read and sign 
the Information letter (Appendix C) and Consent form (Appendix D) that were specific to 
this study. The Information letter and Consent form stated the name of the researcher 
and clearly outlined the purpose of the study and the benefits of taking part in the study, 
as well as the participant assessment and treatment procedure. Any risks, benefits and 
discomforts related to the treatments involved were explained and participants were 
assured that all precautions would be taken to ensure their safety. The Information letter 
and Consent form (Appendices C and D respectively) also explained that the participant’s 
privacy would be protected since only the researcher, the participant and the clinician 
(alternatively, the supervisor) would be in the treatment room. The research was not 
anonymous; however, the information obtained was kept private and confidential as it 
was converted into data and recorded on an Excel spreadsheet. Therefore, it could not 
be traced back to the participant. The participant files were stored in an enclosed cabinet 
in the strong room at the University of Johannesburg Chiropractic Day Clinic. The data 
was backed up onto an external hard drive and will be saved for a period of two years 
after the trial; thereafter, it will be destroyed. The participants were informed that their 
participation was on a voluntary basis and that they were free to withdraw from the study 
at any stage. If the participants had any further questions, these would be answered by 
the researcher whose contact details were provided. Results of the study would be made 
available to participants. 
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In terms of this specific study, the participants were informed that the risks would be slight 
pain and discomfort which might occur due to manipulations performed on the sacroiliac 
joints. They were told that this was a normal response to a manipulation and the 
symptoms should fade within a few hours. It was also explained to the participants that 
the pressure algometer is a non-invasive tool that measures the pressure or force used 
to elicit a pressure pain threshold. They might feel some pain and discomfort when force 
was applied to the relevant trigger points, with possible referral. They would be warned in 
advance (before the force was applied) and could request to stop the procedure at any 
time. Severe tenderness or discomfort was unlikely, and all precautions would be adhered 
to in order to minimise any risks. If any participants were to experience any prolonged 
discomfort, they should contact the researcher to discuss it. 
The participants did not receive any direct benefit from this study, other than contributing 
to research in the chiropractic profession. This was explained clearly in the Information 
letter (Appendix C).  
Participants were informed that they would be referred to a relevant health care 
practitioner for recommended further assessment if the researcher picked up anything of 
concern during the initial consultation.  
The study was approved by both the University of Johannesburg’s Higher Degrees 
Committee and Research Ethics Committee, REC clearance number: 01-06-2019 
(Appendices Q and R). Once ethical clearance was obtained, the study was registered 
and accepted by the Pan African Clinical Trials Registry on 14 March 2019 (Appendix S). 
In addition, permission was requested and granted from the Executive Director: Research 
and Innovation at the University of Johannesburg, Dr Carol Nonkwelo, to undertake 
research on students at the university (Appendix B).  
This dissertation was submitted via the anti-plagiarism software, Turnitin, and complies 
with the required policies of the University of Johannesburg (Appendix T).  
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CHAPTER 4 – RESULTS 
 
4.1 Introduction 
 
This chapter records the data collected during the clinical trials performed for this study. 
The data represented was produced over seven visits by the sample group to the UJ 
Chiropractic Day Clinic. The sample group consisted of 30 participants, divided into two 
groups of 15, one undergoing chiropractic manipulation and the other pelvic blocking. The 
results from the different groups were quantified using the Numerical Pain Rating Scale 
(NPRS), the Oswestry Disability Index (ODI) and the pressure algometer, measuring 
pressure pain threshold. The statistical results constitute a small sample size and 
therefore are not representative of the entire population. The p-values produced were 
considered significant at less than or equal to 0.05 (p ≤ 0.05). 
The statistical analysis for this study was performed using data recorded from visits 1, 4 
and 7. It included the following: 
• Demographic data analysis: 
o Age and gender distribution.  
• Subjective data analysis: 
o Numerical Pain Rating Scale. 
o Oswestry Disability Index. 
• Objective data analysis: 
o Pressure algometer.  
 
The NPRS and the ODI were used to determine significant changes in subjective findings, 
such as pain intensity and daily living activities, throughout the course of the clinical trial. 
A pressure algometer was used to obtain the objective measurement in order to 
determine the pressure pain threshold over the involved gluteus medius trigger point. 
Descriptive and normality testing were used to compare the different measurements 
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between the two groups. Since most of the statistics were not normally distributed, non-
parametric testing was used. 
 
4.2 Tests for normality  
 
Tests for normality are applied to determine whether parametric or non-parametric tests 
should be utilised to further analyse the data collected. If the outcome of the tests shows 
normality within the sample, parametric tests are used for data analysis. If no normality is 
shown, then non-parametric tests are chosen.  
 
The Shapiro-Wilk test was used to assess normality throughout the study due to its small 
sample size of 30 participants. No normality was reported for the data produced 
throughout the clinical trial. Therefore, non-parametric tests (NPar) were utilised for both 
intra-group and inter-group analysis.  
 
For intra-group analysis, the NPar, Friedman test was used. For inter-group analysis, the 
NPar, Mann-Whitney test was used. The NPar, Wilcoxon Signed Rank test and the 
Bonferroni adjustment/correction were applied for post-hoc testing. The Bonferroni 
adjustment tested the smallest p-value of each variable against a significance level of 
0.05/2 = 0.025, and the largest p-value of each variable against a significance level of 
0.05/1 = 0.0.  
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4.3 Demographic data analysis  
 
4.3.1 Age and gender analysis 
 
Table 4.1: Demographic data analysis of age and gender 
Data Group A (n = 15) Group B (n = 15) 
Age (SD) 24.20 (3.590) 24.13 (2.825) 
Age min. – max. 20.00–33.00 21.00–32.00 
Age median (years) 23.00 23.00  
p-value 0.780 
Gender distribution 
Male 3 (20%) 2 (13.3%) 
Female 12 (80%) 13 (86.7%) 
TOTAL  15 15 
p-value 1.000 
Key:  Group A = Chiropractic manipulation; Group B = Pelvic blocking                         
 
As shown in Table 4.1, the overall age of participants ranged between 20 and 33 years. 
The sample consisted of a total of 30 people, of whom 5 were male and 25 were female.  
In Group A, the youngest participant was 20 years old and the oldest participant was 33 
years old. The mean age was 24.20 years (SD ± 3.590 years). The median age was 23.00 
years. There was a total of 15 participants in Group A, of whom 3 were male and 12 were 
female. The gender distribution was 20% male and 80% female.  
In Group B, the youngest participant was 21 years old and the oldest participant was 32 
years old. The mean age was 24.13 years (SD ± 2.825 years). The median age was 23.00 
years. There was a total of 15 participants in Group B, of whom 2 were male and 13 were 
female. The gender distribution was 13.3% male and 86.7% female.  
47 
  
The p-value for the difference in mean ages between Groups A and B was 0.780, which 
was not statistically significant (p > 0.05). The p-value for the difference in males and 
females between both groups was 1.000, which was not statistically significant (p > 0.05).  
 
4.4 Analysis of subjective data  
 
4.4.1 Numerical Pain Rating Scale  
 
The Numerical Pain Rating Scale (NPRS) was used as a subjective measurement of pain 
in this study. Table 4.2 shows the mean scores of each group for visits 1, 4 and 7, the 
standard deviations (SDs), the intra-group and inter-group analysis, the percentage 
changes between visits 1 and 7, as well as the statistical significance of the data 
demonstrated using the p-value.  
 
Table 4.2: Group means and standard deviations of visits 1, 4 and 7 for the NPRS; 
differences within groups and between groups; statistical significance 
 Numerical Pain Rating Scale (NPRS) (0→10) 
 Visit 1 Visit 4 Visit 7 Percentage 
change 
between 
visits 1–7 (%) 
Difference 
within 
groups 
Statistical 
significance 
Group A 
n = 15 
5.33  
± 0.900 
3.13  
± 1.356 
1.13  
± 0.915 
78.8  p = 0.000 Significant 
Group B 
n = 15 
5.43  
± 1.522 
4.20  
± 1.568 
1.80  
± 1.265 
66.9 p = 0.000 Significant 
Differences 
between 
groups 
p = 0.766 p = 0.060 p = 0.148    
Statistical 
significance 
Not 
significant 
Not 
significant 
Not 
significant 
   
Key: Group A = Chiropractic manipulation; Group B = Pelvic blocking  
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As shown in Table 4.2, the following is significant regarding the data from the NPRS 
analysis. 
 
a) Intra-group analysis 
In Group A, the mean NPRS produced in visit 1 was 5.33 (SD ± 0.900). In visit 4, the 
mean was 3.13 (SD ± 1.356). In visit 7, the mean was 1.13 (SD ± 0.915). This shows that 
there was a 78.8% increase between the baseline and final readings. The statistical 
analysis calculated a p-value of 0.000, which was statistically significant (p < 0.05).  
In Group B, the mean NPRS produced in visit 1 was 5.43 (SD ± 1.522). In visit 4, the 
mean was 4.20 (SD ± 1.568). In visit 7, the mean was 1.80 (SD ± 1.265). This shows that 
there was a 66.9% increase between the baseline and final readings. The statistical 
analysis calculated a p-value of 0.000, which was statistically significant (p < 0.05). 
Therefore, both treatment methods proved to be effective over time in reducing the pain 
experienced by the participants involved in the study. However, Group A showed a 
greater clinical improvement than Group B.  
 
b) Inter-group analysis 
The non-parametric Mann-Whitney test analysed the NPRS of both groups for visits 1, 4 
and 7. The difference between groups in visit 1 was p = 0.766, which was not statistically 
significant (p > 0.05). The difference between groups in visit 4 was p = 0.060, which was 
not statistically significant (p > 0.05). The difference between groups in visit 7 was p = 
0.148, which was not statistically significant (p > 0.05).  
The results indicate that both groups were statistically comparable at a given time. The 
non-statistically significant (p > 0.05) result between the two groups at the final visit shows 
that neither Group A nor Group B was more effective at decreasing NPRS scores. 
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4.4.2 Oswestry Disability Index 
 
The Oswestry Disability Index (ODI) was used as a subjective measurement of pain and 
its effects on daily living activities. Table 4.3 shows the mean scores of each group for 
visits 1, 4 and 7, the standard deviations, the intra-group and inter-group analysis, the 
percentage changes between visits 1 and 7, as well as the statistical significance of the 
data demonstrated using the p-value.  
 
Table 4.3: Group means and standard deviations of visits 1, 4 and 7 for the ODI; 
differences within groups and between groups; statistical significance 
 Oswestry Disability Index (ODI) (0 → 100%)  
 Visit 1 Visit 4 Visit 7 Percentage 
change 
between 
visits 1–7 (%) 
Difference 
within 
groups 
Statistical 
significance 
Group A 
n = 15 
16.75  
± 7.001 
11.76  
± 5.958 
7.04  
± 6.090 
58.0  p = 0.000 Significant 
Group B 
n = 15 
13.36  
± 8.220 
8.40  
± 5.290 
4.00 
 ± 4.209 
70.6 p = 0.000 Significant 
Differences 
between 
groups 
p = 0.123 p = 0.108 p = 0.153    
Statistical 
significance 
Not 
significant 
Not 
significant 
Not 
significant 
   
Key: Group A = Chiropractic manipulation; Group B = Pelvic blocking  
 
As shown in Table 4.3, the following is significant regarding the data from the ODI 
analysis. 
 
50 
  
a) Intra-group analysis 
In Group A, the mean ODI produced in visit 1 was 16.75% (SD ± 7.001). In visit 4, the 
mean was 11.76% (SD ± 5.958). In visit 7, the mean was 7.04% (SD ± 6.090). This shows 
that there was a 58.0% increase between the baseline and final readings. The statistical 
analysis calculated a p-value of 0.000, which was statistically significant (p < 0.05).  
In Group B, the mean ODI produced in visit 1 was 13.36% (SD ± 8.220). In visit 4, the 
mean was 8.40% (SD ± 5.290). In visit 7, the mean was 4.00% (SD ± 4.209). This shows 
that there was a 70.6% increase between the baseline and final readings. The statistical 
analysis calculated a p-value of 0.000, which was statistically significant (p < 0.05). 
Therefore, both groups revealed a statistical improvement over the seven consultations. 
Between visits 1 and 7, the results revealed that both groups showed a clinically 
significant improvement in the ODI scores. However, Group B had a greater improvement 
than Group A. 
 
b) Inter-group analysis 
The non-parametric Mann-Whitney test analysed the ODI in both groups for visits 1, 4 
and 7. The difference between groups in visit 1 was p = 0.123, which was not statistically 
significant (p > 0.05). The difference between groups in visit 4 was p = 0.108, which was 
not statistically significant (p > 0.05). The difference between groups in visit 7 was p = 
0.153, which was not statistically significant (p > 0.05).  
The non-statistically significant results indicate that the two groups can be compared 
statistically at a given time. The difference in the ODI scores between the groups at the 
final visit was not significant (p > 0.05), which demonstrates that neither group was more 
effective than the other in improving the ODI scores. 
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4.5 Analysis of objective data 
 
4.5.1 Pressure algometer  
 
The objective data in this study was represented by the pressure algometer measuring 
pressure pain threshold (kg/cm2). An improvement in pressure pain threshold is indicated 
by an increase in the pressure algometer readings. Table 4.4 shows the mean scores of 
each group for visits 1, 4 and 7, the standard deviations, the intra-group and inter-group 
analysis, the percentage changes between visits 1 and 7, as well as the statistical 
significance of the data demonstrated using the p-value.  
 
Table 4.4: Group means and standard deviations of visits 1, 4 and 7 for the pressure 
algometer; differences within groups and between groups; statistical significance 
 Pressure algometer (kg/cm2) 
 Visit 1 Visit 4 Visit 7 Percentage 
change 
between 
visits 1–7 (%) 
Difference 
within 
groups 
Statistical 
significance 
Group A 
n = 15 
5.25     
± 0.875 
6.34  
± 1.121 
7.28  
± 0.705 
38.7 p = 0.000 Significant 
Group B 
n = 15 
5.33  
± 0.805 
5.81  
± 1.078 
6.92  
± 0.821 
29.9  p = 0.000 Significant 
Differences 
between 
groups 
p = 0.967 p = 0.245 p = 0.372    
Statistical 
significance 
Not 
significant 
Not 
significant 
Not 
significant 
   
Key: Group A = Chiropractic manipulation; Group B = Pelvic blocking  
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As shown in Table 4.4, the following is significant regarding the data from the pressure 
algometer analysis. 
a) Intra-group analysis 
In Group A, the mean pressure algometer reading produced in visit 1 was 5.25 kg/cm2 
(SD ± 0.875). In visit 4, the mean was 6.34 kg/cm2 (SD ± 1.121). In visit 7, the mean was 
7.28 kg/cm2 (SD ± 0.705). This shows that there was a 38.7% increase between the 
baseline and final readings. The statistical analysis calculated a p-value of 0.000, which 
was statistically significant (p < 0.05).  
In Group B, the mean pressure algometer reading produced in visit 1 was 5.33 kg/cm2 
(SD ± 0.805). In visit 4, the mean was 5.81 kg/cm2 (SD ± 1.078). In visit 7, the mean was 
6.92 kg/cm2 (SD ± 0.821). This shows that there was a 29.9% increase between the 
baseline and final readings. The statistical analysis calculated a p-value of 0.000, which 
was statistically significant (p < 0.05).  
The results indicate that both Group A and Group B showed a clinically significant 
increase in the pressure pain threshold. However, Group A had a greater improvement 
than Group B.  
 
b) Inter-group analysis 
The non-parametric Mann-Whitney test analysed the pressure algometer readings in both 
groups for visits 1, 4 and 7. The difference between groups in visit 1 was 0.967, which 
was not statistically significant (p > 0.05). The difference between groups in visit 4 was 
0.245, which was not statistically significant (p > 0.05). The difference between groups in 
visit 7 was 0.372, which was not statistically significant (p > 0.05).  
At visits 1 and 7, the difference in the pressure algometer values between the groups was 
not significant (p > 0.05). Therefore, both groups were statistically comparable and neither 
of the two groups showed statistically significant superiority over the other in terms of the 
pressure pain threshold.  
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c) Post-hoc test  
 
Table 4.5: Wilcoxon Signed Rank test and Bonferonni adjustment/correction for the 
pressure algometer (p-value) 
Comparison between visits  Group A (n = 15) Group B (n = 15) 
Visits 1–4 p = 0.001 p = 0.084 
Statistical significance  Significant Not significant 
Visits 1–7 p = 0.001 p = 0.001 
Statistical significance  Significant  Significant 
 
The Wilcoxon Signed Rank test and the Bonferroni adjustment/correction were applied 
for post-hoc testing to see if there was a significant statistical difference between visits 1 
and 4 and visits 1 and 7. The difference between visits 1 and 4 and visits 1 and 7 for 
Group A was p = 0.001, which was statistically significant (p < 0.025). The difference 
between visits 1 and 4 for Group B was p = 0.084, which was not statistically significant 
(p > 0.025). The difference between visits 1 and 7 for Group B was p = 0.001, which was 
statistically significant (p < 0.025).  
The results indicate that both Group A and Group B were effective over time. However, 
Group A began to show improvement in the pressure pain threshold earlier than Group 
B. 
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CHAPTER 5 – DISCUSSION  
 
5.1 Introduction  
 
This chapter discusses the results of this research study with reference to the aims 
outlined in Chapter 1 and to various theories to explain the possible outcomes. The 
statistical analysis was directed at measuring the significant changes that occurred pre- 
and post- treatment. The purpose of Chapter 5 is to explain and discuss the likely reasons 
for the results detailed in Chapter 4. Some of the explanations will draw on ideas that 
were discussed in Chapter 2. The outcome of this study will then be linked to its practical 
application and possible impact on practitioners and patients in terms of the treatment of 
active gluteus medius trigger points, and the effectiveness of sacroiliac manipulation 
compared to pelvic blocking.  
 
This chapter will interpret and discuss the results of the clinical trials with regard to:  
• demographics 
• subjective data  
• objective data. 
 
5.2 Demographic data analysis 
 
5.2.1 Age 
 
As per the inclusion criteria in Chapter 3, the participants in this research study could be 
between the ages of 18 and 45 years. The mean age of Group A, who received sacroiliac 
manipulation, was 24. 20 years. The mean age of Group B, who received pelvic blocking, 
was 24.13 years. The range of participants recruited for this study was between 20 and 
33 years old. It was noted in Chapter 2 that myofascial trigger points commonly present 
between the ages of 27.5 and 50 years of age (Delgado, Romero & Escoda, 2009). 
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Therefore, the mean age of 24.17 years found in this study was close to the expected 
age range.  
The activation of trigger points can be caused by numerous factors, such as repetitive 
muscle overuse, acute or sustained overload, emotional tension and chronic postural 
stress (Delgado, Romero & Escoda, 2009). The participants in this study were in an age 
group with a high likelihood of the conditions listed, which may explain the age distribution 
recorded in Chapter 4.  
The difference in mean age between the groups was not statistically significant: p = 0.780 
(p > 0.05). Therefore, the analysis of subjective and objective data was not affected by 
the age distribution between groups and the groups were deemed comparable.  
 
5.2.2 Gender  
 
The population sample of the study included 30 participants, with a total of 25 females 
(80%) and 5 males (20%). The participants were randomly allocated into two equal 
groups of 15. Group A comprised 12 females and 3 males. Group B comprised 13 females 
and 2 males. According to Delgado, Romero & Escoda (2009), the prevalence of 
myofascial trigger points in females is slightly higher compared to that in males. In this 
study, 54% of females presenting with myofascial trigger points compared to 45% of 
males. Therefore, the gender distribution in this study is in line with the epidemiology of 
myofascial trigger points. The difference in gender distribution between the groups was 
statistically insignificant: p = 1.000 (p > 0.05). Therefore, the groups were comparable in 
terms of gender. 
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5.3 Subjective data analysis 
 
5.3.1 Numerical Pain Rating Scale 
 
a) Intragroup analysis 
The NPRS values improved between visits 1 and 7 in Groups A and B. The improvement 
was statistically significant (p < 0.05). Therefore, both treatment methods were effective 
over time in reducing the perceived pain experienced by the participants involved in the 
study. Sacroiliac manipulation was revealed to have a greater clinical significance with an 
improvement of 78.8%, compared to Group B with an improvement of 66.9%.  
 
b) Intergroup analysis  
As stated in Chapter 4, when comparing the data between Groups A and B at the initial 
visit, the results were not statistically significant (p > 0.05). This indicates that both groups 
were comparable at a given time. From the non-statistically significant (p > 0.05) result 
between the two groups at the final visit, it was determined that neither sacroiliac joint 
manipulation nor pelvic blocking was more effective at decreasing NPRS scores. 
 
c) Discussion of the Numerical Pain Rating Scale analysis  
As indicated in Chapter 3, the Numerical Pain Rating Scale is considered to be valid and 
reliable (Williamson & Hoggart, 2004). When comparing values in Tables 4.2 and 4.4, the 
relationship between the NPRS scores and the readings taken by the pressure algometer 
were directly proportional to one another. As each participant reported a lower NPRS 
score, the pressure pain threshold increased during each data capturing visit. This shows 
the reliability of the use of the Numerical Pain Rating Scale.  
Spinal manipulative therapy is known to have reflexogenic effects. These result in a reflex 
reduction in pain, the associated muscle spasm and hypertonicity produced by myofascial 
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trigger points (Herzog, 2010). These reflexogenic effects could explain the decrease in 
perceived pain and thus the NPRS produced by the gluteus medius trigger points.  
The biomechanical effects of a chiropractic manipulation can result in a reduction in the 
pain produced by the myofascial trigger points of gluteus medius. This can be seen in a 
study performed by Motealleh, Gheysari, Shokri and Sobhani (2016), which tested the 
effects of spinal manipulative therapy on the electromyography (EMG) of the vastus 
medialis and gluteus medius muscles in patella femoral pain syndrome. The participants 
were divided into two groups, one receiving lumbopelvic manipulation and the other sham 
manipulation. The results of the study showed a significant improvement in pain intensity 
in the manipulation group, as well as decreased EMG activity compared to that of the 
sham group. This suggests that spinal manipulation causes a reflex response resulting in 
pain reduction (Motealleh et al., 2016), which could explain the decrease in the NPRS 
scores relating to gluteus medius trigger points.  
Manipulation of a joint, whether through spinal manipulative therapy or pelvic blocking, 
can cause both excitatory and inhibitory effects on muscle function. There is increasing 
evidence that stimulation of mechanoreceptors within joints, such as that which occurs 
during chiropractic manipulation and pelvic blocking, alters paraspinal muscle reflexes 
and motor neuron excitability (Giggey & Tepe, 2009; Pickar, 2002). The biomechanical 
pelvic blocks serve as fulcrums that apply a slow gravitational load to the sacroiliac joint. 
This joint and its surrounding ligaments contain mechanoreceptors that signal for 
muscular reactions. The stimulation of the muscle and joint mechanoreceptors through 
pelvic blocking is known to produce reflexive muscle changes. These may alter pain 
intensity (Giggey & Tepe, 2009) and thus the perception of pain, which could account for 
the reduction in NPRS scores.  
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5.3.2 Oswestry Disability Index 
 
a) Intragroup analysis 
The ODI scores between visits 1 and 7 in Groups A and B increased. This increase was 
statistically significant (p < 0.05), therefore both groups revealed a statistical improvement 
over the seven consultations. Between visits 1 and 7, Group A improved by 58.0% while 
Group B improved by 70.6%. This revealed that pelvic blocking had a greater clinical 
significance in comparison to chiropractic manipulation in the improvement of the ODI 
scores.  
 
b) Intergroup analysis 
In terms of the baseline values, the difference in the ODI scores between Groups A and 
B was not statistically significant (p > 0.05). This indicates that the groups were 
comparable. The difference in the ODI scores between the groups at the final visit was 
also not significant (p > 0.05). This demonstrates that neither group was more effective 
than the other in improving the ODI scores. 
 
c) Discussion of the Oswestry Disability Index analysis 
As described in Chapter 3, the Oswestry Disability Index has proved to be both valid 
and reliable in discriminating between the severity and relevant degrees of functional 
disability. The ODI is a subjective percentage score which indicates the level of function 
in activities of daily living such as sitting and standing (Saltychev et al., 2017).  
In a study conducted by Weigel, Hockenberry, Bentler and Wolinsky (2014), chiropractic 
manipulations for the care of uncomplicated low back conditions were associated with a 
protective effect against a decline in the function of daily living activities. When a 
chiropractic manipulation is applied to a restricted joint, it has a stimulatory effect on the 
somatosensory nervous system and an inhibitory effect on the nociceptors around that 
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dysfunctional complex. This allows for optimal functioning of the muscles by improving 
muscle contraction and improving range of motion (Colloca, Keller, Gunzburg, 
Vandeputte & Fuhr, 2000). By decreasing muscle spasm and improving range of motion, 
it becomes easier to perform activities of daily living (Weigel et al., 2014). This could 
explain why the ODI scores increased in the participants receiving chiropractic 
manipulations.  
A sedentary lifestyle and lack of physical exercise may cause asymmetrical movements 
of the sacroiliac joints that offset the weight balance on the vertebrae. Asymmetrical 
movements such as shifting weight to one extremity are also a contributing factor to the 
activation of gluteus medius trigger points. The sacroiliac joint is well supported by the 
muscles and ligaments of the pelvis. However, it can be subjected to an axial load due to 
specific activities of modern life such as being in a constant upright position for sustained 
periods. The increased pressure on the sacroiliac joint influences the pelvic muscles that 
act on the joints and can lead to low back pain (Kim et al., 2013).  
Pelvic blocking considers the importance of the ability of the sacroiliac joints to resist the 
stresses of forces directed through them by activities such as standing, walking and 
getting in and out of a car. When the sacroiliac joint loses its integrity, the neuromuscular 
system will compensate. Pelvic blocking helps to address the decreased weight-bearing 
ability of a dysfunctional sacroiliac joint and the associated muscle spasm (Sherif, El-
Mageed & El-Ghaffar, 2019). It also restores stability by reducing pelvic distortion and 
eliminating muscle and ligament compression (Kim et al., 2013). This intervention may 
explain why the ODI scores improved over the course of the study.  
The current study has shown a statistically significant (p < 0.05) change in the ODI scores 
with the use of both chiropractic manipulation and pelvic blocking. This is consistent with 
the findings of the abovementioned research. Although pelvic blocking performed better 
clinically when compared to chiropractic manipulation, no statistically significant 
difference was found when comparing the final ODI scores between the two groups. 
Therefore, based on these findings, it can be proposed that chiropractic manipulation and 
pelvic blocking are beneficial in improving the function of activities of daily living in relation 
to active myofascial trigger points of the gluteus medius muscle. 
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5.4 Objective data analysis  
 
5.4.1 Pressure algometer  
 
a) Intragroup analysis  
The analysis of each group between visits 1 and 7 showed an increase in the pressure 
algometer values for both groups. This change was statistically significant (p < 0.05) and 
indicates that both sacroiliac manipulation and pelvic blocking were effective over time. 
The pressure algometer readings for Group A improved by 38.7% between visits 1 and 
7, while Group B improved by 29.9%. This indicates a clinically significant increase in the 
pressure pain threshold for both groups. However, chiropractic manipulation had a 
greater clinical significance than pelvic blocking.  
 
b) Intergroup analysis 
At visit 1, the difference in the pressure algometer values between Groups A and B was 
not statistically significant (p > 0.05). Therefore, both groups were comparable.  
At visit 7, the difference in the pressure algometer values between the groups was also 
not significant (p > 0.05). This means that neither of the two groups showed statistically 
significant superiority over the other in terms of the pressure pain threshold.  
 
c) Discussion of the pressure algometer analysis  
Kinser, Sands and Stone (2009) have researched and established the reliability and 
validity of the pressure algometer. It has been found to be an effective tool in quantifying 
pressure pain threshold and assessing the presence of myofascial trigger points. 
Pressure pain threshold is defined as the minimal point at which an applied sense of 
pressure first changes to pain (Ruiz-Sáez et al. 2007). The increase in pressure 
algometer measurements after the application of the assigned treatment protocol may be 
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due to the elimination of the myofascial trigger point. As indicated by the subjective data 
results from this trial, both sacroiliac manipulation and pelvic blocking have been shown 
to be beneficial with regard to perceived pain relief.  
Intra-group analysis showed statistically significant improvements. This suggests that 
both sacroiliac manipulation and pelvic blocking are effective manual therapies for 
increasing the pressure pain threshold of study participants. Both therapies have various 
effects and advantages. In both groups, pressure was applied to the gluteus medius 
myofascial trigger points.  
The lack of statistically significant differences during the intergroup analysis for the 
pressure algometer readings could be attributed to the fact that sacroiliac manipulation 
and pelvic blocking are clinically effective in increasing the pain threshold over a treated 
gluteus medius trigger point (Ruiz-Sáez et al. 2007; Giggey & Tepe, 2009).  
In a study performed by Ruiz-Sáez et al. (2007), the application of a cervical spinal 
manipulation evoked changes in pressure pain sensitivity in the associated myofascial 
trigger points of the upper trapezius muscle. In another study done by Vernon, Aker, 
Burns, Viljakaanen and Short (1990), these results were confirmed. A cervical 
manipulation produced a significant increase in pressure pain threshold of tender trigger 
points surrounding cervical dysfunction.  
An explanation for the improvement in the pressure pain algometer readings is evident in 
a study conducted by Laframboise, Vernon and Srbely (2016). The study was performed 
to analyse the effects of two consecutive spinal manipulations on myofascial pain 
pressure sensitivity. A group of participants with clinically identifiable myofascial trigger 
points in the infraspinatus muscle were divided into two groups. One group received 
chiropractic spinal manipulation to the C5-C6 segment, while the other group received 
sham manipulation. The results showed a significant decrease in mechanical pressure 
pain sensitivity in the test group. Laframboise, Vernon and Srberly (2016) maintain that 
the increase in the pressure algometer readings was due to the antinociceptive effects 
caused by the afferent input from the myofascial and articular low threshold 
mechanoreceptors after spinal manipulation. They suggest that the antinociceptive 
effects may be mediated via neurosegmental mechanisms. These are initiated when an 
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intervention is delivered to a specific intersegmental functional spinal unit on a tissue 
innervated by its corresponding spinal nerve root (Laframboise, Vernon & Srberly, 2016). 
This research study confirmed the results of the above two studies performed by Ruiz-
Sáez et al. (2007) and Laframboise, Vernon and Srberly (2016) by demonstrating that 
chiropractic manipulation is an effective way to improve the pressure pain threshold of a 
myofascial trigger point. 
 A clinically based orthopaedic blocking study was conducted by Hochman (2005) to 
demonstrate the effects of pelvic blocking on spinal ranges of motion. The investigation 
measured pre- and post-treatment lumbar ranges of motion in sagittal, transverse and 
coronal planes using an ultrasound motion capture system. Symptomatic patients 
experiencing low back pain received six treatments of biomechanical pelvic blocking to 
the sacroiliac joint. Changes to the lumbar range of motion were pronounced and 
significant increases in range of motion occurred (Hochman, 2005). The above study 
could explain the increase in pressure pain readings as the result of the increase in range 
of motion. This took the load off the involved muscles, thereby reducing muscle 
hypertonicity which, in turn, eliminated a source of nociception and decreased pain 
(Knutson, 2004).  
In the research study discussed earlier by Giggey and Tepe (2009), it was found that 
pelvic blocking stimulates mechanoreceptors within the joint. This reflexively stimulates 
the surrounding muscles, resulting in a reduction of pain. Hochman (2005) suggests that 
pelvic blocking provides a reduction of stresses on the associated muscles and ligaments 
of the sacroiliac joint, thereby allowing slow stretching of the affected structures. This is 
consistent with the results obtained from this research study in terms of improvement 
utilising this method of treatment.  
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5.5 Overall discussion 
 
As discussed above, in this study both Groups A and B showed that a statistical 
improvement resulted over time, indicated by the subjective and objective data. However, 
no group was more effective than the other. Clinically, Group A had a more significant 
improvement with a greater percentage increase from visits 1 to 7 with regard to the 
NPRS and pressure algometer. Group B had a greater clinical significance from visits 1 
to 7 in relation to the ODI scores.  
Statistically the groups are comparable, therefore chiropractic manipulation and pelvic 
blocking are both viable options in treating active myofascial trigger points of the gluteus 
medius muscle. The choice of appropriate method is dependent on the requirements of 
a particular patient based on clinical examination.  
Chiropractic manipulation has been shown to decrease pain and muscle tension, improve 
range of motion, muscle strength and coordination (Cramer, 2011). Pelvic blocking is 
utilised as a non-invasive and relatively simple intervention that is effective in the 
treatment of myofascial trigger points (Knutson, 2004). To conclude the discussion, 
therefore, it is evident that both treatment protocols are able to effectively resolve 
symptoms of active gluteus medius trigger points. However, the lack of statistically 
significant differences between the two treatment protocols was noted. 
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CHAPTER 6 – CONCLUSION AND RECOMMENDATIONS  
 
6.1 Introduction  
 
This chapter summarises and draws conclusions from the outcomes of this study, based 
on the results and discussions of Chapters 4 and 5. In addition, recommendations for 
related studies to be conducted in the future and improvements that could be made are 
discussed.  
   
6.2 Conclusion  
 
This study was designed to compare the effects of chiropractic manipulation and pelvic 
blocking on participants presenting with active trigger points within the gluteus medius 
muscle. Both treatment protocols had positive clinical effects on the participants. 
Subjectively, on average, the participants experienced a decrease in perceived pain and 
an improvement in the function of activities of daily living. Objectively, the pressure 
algometer readings decreased throughout the trial period, indicating an increase in 
pressure pain threshold, which was noted in both groups.  
Clinically, Group A performed better in terms of the NPRS and the pressure algometer, 
whereas Group B performed better in relation to the ODI scores. Overall, chiropractic 
manipulation had a greater clinical significance in the treatment of active gluteus medius 
trigger points when compared to pelvic blocking. Statistically, both groups were 
comparable. This suggests that, although both treatment protocols had positive effects 
on participants over the trial, neither treatment protocol had definitive statistical 
improvements compared to the other in the treatment of active gluteus medius trigger 
points. 
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To conclude, therefore, both chiropractic manipulation and pelvic blocking can be used 
to effectively treat the presence of active gluteus medius trigger points. For this reason, 
the choice of the most appropriate method for patients is dependent on the outcome of 
their clinical examination. In addition, this research showed that there is a correlation 
between joint hypomobility and myofascial pain dysfunction. Treatment of a restricted joint 
had a positive effect on myofascial trigger points. 
This study showed the effectiveness of both treatment protocols. Thus, in cases where 
chiropractic manipulation is too invasive or contraindicated, for example in patients with 
osteoporosis or acute sacroiliac sprains, pelvic blocking can be used to achieve the same 
result. This study may help other chiropractors in their approach to treating myofascial 
trigger points within the gluteus medius muscle, thereby providing a more effective 
treatment plan. It may also assist in broadening the understanding of the relationship 
between joint dysfunction and myofascial trigger points. 
 
6.3 Recommendations  
 
Improvement in the validity and accuracy of the results in this study can be achieved by 
implementing the following recommendations. These recommendations could contribute 
to future research pertaining to joint dysfunction, myofascial trigger points and effective 
treatment protocols.  
• Utilise larger sample groups, with greater demographic, sex and age distribution, 
to provide a more accurate representation of the population. This will lead to more 
statistically relevant information in the subjective and objective findings.  
• Include additional follow-up consultations, at a period of two weeks and one month 
following the last treatment, to determine the long-term effects of each treatment 
protocol. This might allow the determination of which treatment protocol has longer 
lasting effects on myofascial trigger points. 
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• Amend the inclusion criteria to add that no participant should engage in any 
physical activity during the course of the trials as the statistical outcome may be 
affected.   
• Use a device such as a digital inclinometer to measure the range of motion of the 
sacroiliac joint. This will produce more objective data, thereby increasing the 
validity of the study.  
• Compare the effects of chiropractic manipulation and pelvic blocking to other forms 
of treatment such as dry needling and stretching, among others, to determine if 
manipulative therapies or soft tissue therapies are preferable in treating myofascial 
trigger points.  
• Include a strengthening programme for the gluteal muscles, specifically gluteus 
medius. Weakness of gluteus medius is a known cause of sacroiliac dysfunction 
and the formation of trigger points. Therefore, a comparison of the effectiveness 
of chiropractic manipulation or pelvic blocking, a strengthening programme and a 
combination of the interventions would be beneficial.  
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APPENDICES  
APPENDIX A: ADVERTISEMENT  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
This research study will compare the effects of two different manipulation 
techniques on active gluteus medius trigger points.  
The study will take place between May 2019 and June 2019 at the UJ Chiropractic 
Clinic, Doornfontein campus.  
 
REC Number: 01-06-2019  
 
To learn more, please contact Rebecca Marsden: 082 889 7979 or 
rmarsden0112@gmail.com 
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APPENDIX C: RESEARCH STUDY INFORMATION LETTER  
 
 
DEPARTMENT OF CHIROPRACTIC 
RESEARCH INFORMATION LETTER 
REC 11.0 
 
6 May 2019 
 
Good Day 
 
My name is Rebecca Marsden. I WOULD LIKE TO INVITE YOU TO PARTICIPATE in a research study 
titled: “The Effects of Sacroiliac Manipulation and Pelvic Blocking on Active Gluteus Medius Trigger 
Points: A Randomised Clinical Trial”.  
Before you decide on whether to take part, I would like to explain to you why the research is being 
done and what it will involve for you. I will go through the information letter with you and answer 
any questions you have. This should take about 10 to 20 minutes. The study is part of a research 
project being completed as a requirement for a Master’s Degree in Chiropractic through the University 
of Johannesburg. 
 
THE PURPOSE OF THIS STUDY is to  compare the effects of two different types of chiropractic 
techniques (sacroiliac manipulation and pelvic blocking) on muscle spasms in the buttock. 
Below, I have compiled a set of questions and answers that I believe will assist you in understanding 
the relevant details of participation in this research study. Please read through these. If you have any 
further questions, I will be happy to answer them for you. 
 
1. DO I HAVE TO TAKE PART? No, you don’t have to. It is up to you to decide to participate in the 
study. I will describe the study and go through this information sheet. If you agree to take part, I 
will then ask you to sign a consent form.  
 
2. WHAT EXACTLY WILL I BE EXPECTED TO DO IF I AGREE TO PARTICIPATE? On agreeing to 
participate, you will be assigned at random to one of the two groups. The one group will receive 
chiropractic manipulation and the other group will receive pelvic blocks. Pelvic blocks are two 
Participant initials: __________  
Version 3.1: Approved 26 July 2018  
Author: Prof. C. Stein 
 
Johannesburg. 
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wedge-shaped objects that are used to correct any misalignment in the pelvis. A picture is 
attached to this document. There is no discomfort linked to the use of these blocks. All treatments 
will take place at the University of Johannesburg Chiropractic Day Clinic. During your first visit, you 
will be required to complete questionnaires on your pain levels and to indicate what activities and 
movements you are able to do with or without pain. During visits 1, 4 and 7, a pressure algometer 
will be used directly over the identified active trigger points of the buttocks. This instrument 
measures your pain tolerance when pressure is exerted on a muscle spasm. A picture of the 
algometer is attached to this information letter. A trigger point is a tight, sensitive ‘knot’ in a 
muscle that can cause pain in other parts of the body too.  
 
3. WHAT IF NEW INFORMATION BECOMES AVAILABLE? Sometimes new information may become 
available about the treatment you will be receiving. If this is the case, I will tell you about it and 
discuss it with you. You can then decide whether you would like to continue participating in the 
research. If you decide not to continue, there will be no other consequences for you. If you do 
decide to continue, I will ask you to sign an updated consent form. 
 
4. APPROXIMATELY HOW LONG WILL MY PARTICIPATION TAKE? Treatment will take between 5 
and 20 minutes, depending on which group the participant is in. Treatment will occur twice a week 
for 3 weeks for a total of 6 treatments. Measurements will be taken during visits 1, 4 and 7. 
 
5. WHAT WILL HAPPEN IF I WANT TO WITHDRAW FROM THE STUDY? If you decide to participate, 
you are free to withdraw your consent at any time without giving a reason and without any 
consequences. If you wish to withdraw your consent, you should inform me as soon as possible. 
 
6. ARE THERE ANY OTHER POSSIBLE REASONS WHY MY PARTICIPATION MIGHT BE STOPPED? It 
may happen that, due to your health or other treatments that you may receive or for safety 
reasons, I will need to stop your participation in this research. I will discuss this with you 
beforehand if it becomes necessary. If you have been receiving treatment at the clinic prior to this 
research study, your treatment will have to stop for the duration of the trial. It can continue as 
soon as the trial is complete.  
 
7. IF I CHOOSE TO PARTICIPATE, WILL THERE BE ANY EXPENSES FOR ME OR PAYMENT DUE TO ME? 
You will not be paid to participate in this study, and you will not bear any expenses. 
 
8. IF I CHOOSE TO PARTICIPATE, WHAT ARE THE RISKS INVOLVED? The risks are slight discomfort 
or tenderness which may occur due to manipulations performed on the sacroiliac joint. This is a 
normal response to a manipulation and the symptoms should fade within a few hours. As 
explained in question 2, the pressure algometer is a conservative/non-invasive device used to 
measure the pressure pain threshold of a trigger point within a muscle. The instrument will be 
pressed against a muscle in your buttock – an example of this procedure is attached at the end of 
this letter. You will feel some pain and discomfort as force is applied to the trigger point, but this 
will cease within a few minutes. Severe tenderness or discomfort is unlikely, and all precautions 
Participant initials: __________  
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will be adhered to in order to minimise any risks. If you are experiencing any prolonged discomfort, 
please contact the researcher to discuss it. 
 
9. IF I CHOOSE TO PARTICIPATE, WHAT ARE THE BENEFITS INVOLVED? You will not receive any 
direct benefit, other than the treatment of your motion restrictions to the sacroiliac joint. This 
joint connects the sacrum and ilium bones of the pelvis. A picture is attached at the back for your 
information. You will also be assisting in academic research which may benefit future patients. 
 
10. WILL MY PARTICIPATION IN THIS STUDY BE KEPT CONFIDENTIAL? All reasonable efforts will be 
made to keep your personal information confidential and to respect your right to privacy. This 
includes replacing your identifying personal information with a number that only I and my 
research supervisor will know. You will not be identified in any research reports that are published. 
Under some circumstances, such as when required to do so by a court of law, I may have to 
disclose your personal information. In addition, it may happen that your information will need to 
be reviewed by another organisation for quality assurance purposes. I will tell you about this if it 
happens. Although the research is not anonymous, the data obtained will be kept confidential.  
 
11. WHAT WILL HAPPEN TO THE RESULTS OF THE RESEARCH STUDY? The results will be written into 
a research report that will be assessed. In some cases, results may also be published in a scientific 
journal. In either case, you will not be identifiable in any documents, reports or publications. You 
will be given access to the results if you would like to see them, by contacting me. If you decide to 
seek effective treatment post-trial, you will be offered the opportunity to do so. 
 
12. WHAT WILL YOUR RESPONSIBILITIES BE, AS THE RESEARCHER? My responsibilities as the 
researcher will be to gain informed consent from you; assure the confidentiality of information; 
provide equality of treatment throughout the study; ensure data security; and protect you to the 
best of my ability from risks of any harm or distress. 
 
13. WHO IS ORGANISING AND FUNDING THIS RESEARCH STUDY? The study is being organised by me, 
under the guidance of my research supervisor at the Department of Chiropractic at the University 
of Johannesburg. This study will be funded via a supervisor-linked bursary provided by the 
university. 
 
14. WHO HAS REVIEWED AND APPROVED THIS STUDY? Before this study was permitted to start, it 
was reviewed in order to protect your interests. This review was done first by the Department of 
Chiropractic and then, second, by the Faculty of Health Sciences Research Ethics Committee at the 
University of Johannesburg. In both cases, the study was approved. 
 
15. WHAT HAPPENS IF I GET INJURED DURING THE STUDY? This research is not covered by 
institutional insurance. In the event of an injury, you will be referred to the necessary medical 
professional; however, this will be at your own cost. 
 
Participant initials: __________  
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16. ARE THERE ANY CONFLICTS OF INTEREST PERTAINING TO THIS STUDY? There are no conflicts of 
interest held by anyone involved in this study. 
 
17. WHAT IF THERE IS A PROBLEM? If you have any concerns or complaints about this research study, 
its procedures or risks and benefits, you should contact me at any time. My contact details are:  
 
Rebecca Marsden  
082 889 7979 or rmarsden0112@gmail.com  
 
You may also contact my research supervisor: 
Dr Irmarie Landman  
Email: dirkiel@uj.ac.za 
 
or co-supervisor: 
  
Dr Fatima Ismail 
Email: fismail@uj.ac.za 
 
If you feel that any questions or complaints regarding your participation in this study have not been 
dealt with adequately, you may contact the chairperson of the Faculty of Health Sciences Research 
Ethics Committee at the University of Johannesburg: 
 
Prof. Christopher Stein 
Tel: 011 559 6564 
Email: cstein@uj.ac.za 
 
FURTHER INFORMATION AND CONTACT DETAILS: Should you wish to have more specific information 
about this research project, or have any questions, concerns or complaints about this research study, 
its procedures, risks and benefits, you should communicate with me using any of the contact details 
given above. 
Researcher: 
Rebecca Marsden  
<Signature> 
 
Participant initials: __________  
Version 3.1: Approved 26 July 2018  
Author: Prof. C. Stein 
 
rmarsden0 12@gmail.com  
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APPENDIX D: RESEARCH CONSENT FORM 
 
 
 
DEPARTMENT OF CHIROPRACTIC 
RESEARCH CONSENT FORM 
REC 11.0 
 
The Effects of Sacroiliac Manipulation and Pelvic Blocking on Active Gluteus Medius Trigger Points: A 
Randomised Clinical Trial 
 
Please initial each box below: 
 
                     I confirm that I have read and understand the information letter for the above study, 
           dated 6 May 2019. I have had the opportunity to consider the information and ask 
           questions, which have been answered satisfactorily. 
 
                     I understand that my participation is voluntary and that I am free to withdraw from this 
           study at any time without giving any reason and without any consequences to me. 
 
                     I agree to participate in the above research. 
 
 
_______________________    ___________________________________  ________________ 
Name of Participant     Signature of Participant    Date 
 
_______________________    ___________________________________ ________________ 
Name of Researcher     Signature of Researcher   Date 
 
Participant initials: __________  
Version 3.1: Approved 26 July 2018  
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APPENDIX E: MOTION PALPATION OF THE SACROILIAC JOINT  
 
1. Standing Flexion Test  
Procedure  
• Patient stands with feet shoulder width apart with the back to the examiner.  
• Examiner places palmer surface of the thumbs on the posterior superior iliac spine (PSIS) bilaterally. 
• Examiner must squat so that his or her eyes are at the level of the patient’s PSIS. 
• Patient is asked to bend forward slowly, rolling down the spine from the neck to the lumbar spine to 
touch his or her toes. 
• Examiner feels how the PSISs move in relation to each other, watches thumb movements and 
assesses the symmetry of movement of both PSIS landmarks.  
Interpretation 
• The test is negative if there is equal and symmetrical movement of the PSISs. 
• A positive finding is when one PSIS moves more cephalad or superiorly when compared to the other. 
The side that has increased movement is deemed to be the side of the dysfunction. 
• Increased PSIS movement indicates limited movement of the ilium on the sacrum and therefore 
limited SI motion. This indicates possible sacroiliac joint dysfunction (SIJD). 
(Soleimanifar, Karimi & Arab, 2017) 
 
2. Seated Flexion Test  
Procedure  
• To be done after the standing flexion test.  
• Patient is seated on the plinth facing away from the examiner.  
• Examiner places palmer surface of the thumbs on the inferior margins of both PSISs bilaterally. 
• Examiner must squat so that his or her eyes are at the level of the patient’s PSIS. 
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• Patient is asked to bend forward slowly, rolling down the spine from the neck to the lumbar spine to 
touch his or her toes. 
• Examiner feels how the PSISs moves in relation to each other and watches thumb movements. 
Interpretation  
• This test is to differentiate sacral dysfunction versus iliac dysfunction. 
• If the PSISs move symmetrically, the dysfunction lies in the sacrum. 
• If one PSIS moves more cephalad or superiorly, the dysfunction lies with the ilium. The PSIS that 
has increased movement is deemed to be on the side of the dysfunctional SIJ.  
(Soleimanifar, Karimi & Arab, 2017) 
 
3. Gillet’s Test  
Procedure  
• Patient stands with his or her arms against the wall. 
• Examiner palpates the right PSIS and second sacral tubercle. 
• Patient is instructed to flex right (ipsilateral) leg to 90°. 
• Examiner observes and palpates motion of the PSIS relative to the S2 tubercle. 
• Examiner then instructs the patient to flex the left (contralateral) leg to 90°, while still palpating the 
right PSIS and S2 tubercle.  
• Examiner observes and palpates motion of the PSIS relative to S2. 
• Repeat on the other side. 
 
Interpretation  
• During the first part of the test when the ipsilateral leg is raised, the PSIS should approximate (move 
closer) to the S2 tubercle. 
• During the second part of the test when the contralateral leg is raised, the S2 tubercle should move 
away from the PSIS.  
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• Sacroiliac flexion restrictions should be suspected when the thumbs do not approximate and the 
pelvis rotates obliquely around the opposite hip. 
• Decreased or excessive motion indicates SI joint dysfunction.  
(Vizniak, 2018) 
 
4. Prone Leg Length  
Procedure  
• Patient lies prone on the plinth with his or her feet off the edge of the plinth. 
• Examiner observes apparent leg length, using the medial malleoli as a reference.  
• Examiner then grasps the patient’s feet around the heel and applies an inferior to superior force, 
forcing the feet into a position of dorsiflexion. 
• The examiner then flexes the knees bilaterally to 90° to compare heel and malleoli height. 
Interpretation  
• If one leg appears shorter, it may be indicative of a SIJD on the side of the shortened leg.  
(Cooperstein & Lucente, 2017) 
 
5. Supine Leg Length  
Procedure  
• Patient lies supine on the plinth with his or her ankles resting just above the edge of the table. 
• Examiner dorsiflexs the feet and visually compares the medial malleoli for any leg length 
discrepancy. 
Interpretation 
• If one leg appears shorter, it may be indicative of a SIJD on the side of the shortened leg.  
(Cooperstein & Lucente, 2017) 
85 
 
APPENDIX F: CONTRAINDICATIONS TO SPINAL MANIPULATIVE THERAPY 
(Esposito & Philipson, 2005) 
Vascular conditions  
• Vertebrobasilar insufficiency  
• Abdominal aortic aneurysm  
• Tumours  
• Bone infection 
Trauma  
• Fractures 
• Hypermobility or instability  
• Severe sprains  
Arthritides 
• Rheumatoid  
• Psoriatic  
• Ankylosing spondylitis  
• Osteoarthritis  
Psychological  
• Malingering  
• Hysteria  
• Dependent personality  
Metabolic  
• Clotting disorders  
• Osteoporosis  
Neurological  
• Advancing neurological deficit  
• Cauda Equina syndrome 
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APPENDIX G: CASE HISTORY  
 
 
      CASE HISTORY  
 
Date:    ________________________________   
Patient   ________________________________    File No.: _____________________________  
Occupation:  ________________________________    Age: _________ Sex: __________ 
Student:  ________________________________    Signature: ____________________________  
 
FOR CLINICIAN USE ONLY:  
  
Initial visit clinician: _______________________   Signature: __________________________________ 
  
Case history:  
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________ 
  
  
UNIVERSITY OF JOHANNESBURG 
CHIROPRACTIC DAY CLINIC 
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Examination:         
 Previous:   UJ        Current:   UJ  
 Other Other 
X-ray studies:                
 Previous:  UJ        Current:   UJ  
  Other Other  
Clinical Path. Lab:              
 Previous:   UJ        Current:   UJ  
  Other Other  
Case status:     
 PTT:    Conditional:    Signed off:    Final sign out:  
  
Recommendations: 
Student’s case history:  
  
1. Source of history: _________________________________________  
  
2. Chief complaint in patient’s own words:  
  
_____________________________________________________________________________________ 
_____________________________________________________________________________________ 
_____________________________________________________________________________________ 
_____________________________________________________________________________________ 
_____________________________________________________________________________________ 
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5. Any other complaints:   
  
_____________________________________________________________________________________ 
  
_____________________________________________________________________________________ 
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APPENDIX H: PHYSICAL EXAMINATION  
 
CHIROPRACTIC DAY CLINIC 
  
                              PHYSICAL EXAMINATION 
  
Underline abnormal findings in RED        Date:    ________________________________  
Patient: ________________________________    File No:  ________________________________  
Clinician: ________________________________  Signature: _______________________________  
Student: _______________________________    Signature: _______________________________  
  
 
  
  
  
UNIVERSITY OF JOHANNESBURG   
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  UNIVERSITY OF JOHANNESBURG 
  
APPENDIX I: LUMBAR REGIONAL EXAMINATION  
 
 
 
 
 
                                CHIROPRACTIC DAY CLINIC  
REGIONAL EXAMINATION  
                                 LUMBAR SPINE 
 
Date:    ___________________________    
Patient:  ___________________________   File No: ___________________  
Clinician:  ___________________________    Signature: _________________  
Student:  ___________________________    Signature: _________________  
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APPENDIX J: SOAP NOTE 
 
UNIVERSITY OF JOHANNESBURG 
CHIROPRACTIC DAY CLINIC 
SOAP NOTE 
  
  
  
   
  
 
 
 
Patient:  Visit number:  
File number:  Student:  
Date:  Clinician:  
S:  
  
  
  
  
  
  
O:  
A: Differential diagnosis / ICD-10 Code  
  
  
  
  
  
  
P: Procedure codes  
Home advice:  
  
  
  
  
  
Comments:  
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APPENDIX K: NUMERICAL PAIN RATING SCALE  
 
Name: ___________________________________________ 
Group: ___________________________________________ 
Date: ____________________________________________ 
 
Visit 1: 
No 
pain 
Mild pain Moderate pain Severe pain 
0 1 2 3 4 5 6 7 8 9 10 
           
 
Visit 4: 
No 
pain 
Mild pain Moderate pain Severe pain 
0 1 2 3 4 5 6 7 8 9 10 
           
 
Visit 7: 
No 
pain 
Mild pain Moderate pain Severe pain 
0 1 2 3 4 5 6 7 8 9 10 
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APPENDIX L: OSWESTRY DISABILITY INDEX  
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APPENDIX M: PRESSURE ALGOMETER READINGS  
 
 
Name: ___________________________________________ 
Group: ___________________________________________ 
Date: ____________________________________________ 
 
 
GLUTEUS MEDIUS MUSCLE 
 First visit Fourth visit Seventh visit 
Reading 1 (kg/cm²)    
Reading 2 (kg/cm²)    
Reading 3 (kg/cm²)    
Average    
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APPENDIX N: CHIROPRACTIC MANIPULATION PROCEDURE  
 
Sacroiliac joint manipulation  
Thigh-ilio-deltoid technique (Bergmann & Peterson, 2011): 
 Indications:  
• Upper sacroiliac flexion fixation (nutation). 
• Upper sacroiliac extension restriction. 
 Patient position: 
• The patient lies in the lateral recumbent position with the lesion side uppermost. 
• The dorsum of the foot of the uppermost leg is in the popliteal fossa of the lower leg for 
stability. 
• The pelvis is positioned close to the edge of the table. 
• The arms are placed to balance the patient in the side posture position. 
• The shoulders remain as flat as possible on the bed. 
 Researcher position: 
• The researcher stands on the side of the bed, at right angles to the bed. 
• The researcher grasps the patient’s uppermost knee between his or her thighs. 
• The patient’s lower leg is to remain straight. 
• The researcher identifies the posterior superior iliac spine (PSIS) contact. 
• The researcher flexes the patient’s hip until movement is felt at the PSIS. 
• Once the correct amount of hip flexion is achieved, the patient’s leg is adducted and 
grasped firmly between the researcher’s thighs. 
• The researcher turns into fencer’s stance facing cephalad, taking a thigh to thigh contact. 
• The hip joint is thus locked into sufficient flexion and adduction. 
 Contact hand: 
• The caudad hand. 
• Skin slack is removed from infero-medial to supero-lateral to the inferior aspect of the 
PSIS. 
• Specific pisiform contact is taken with the formation of a chiropractic arch on the 
ipsilateral PSIS. 
106 
 
• Contact is inferior and medial to the PSIS. 
• The forearm is perpendicular to the contact hand. 
 Indifferent hand: 
• The cephalad hand. 
• It contacts on the contralateral deltoid, stabilising the patient’s shoulder. 
• It provides cephalad traction. 
 Technique: 
• Increases body weight on the patient’s thigh. 
• Rotates the innominate (hip bone) anteriorly into extension. 
• The manipulation is delivered at the end of expiration after joint slack is removed. 
• The thrust is a body drop with a sudden impulse thrust manifested by collapsing both 
legs. 
 Line of drive: 
• Posterior to anterior and slightly superiorly. 
• The contact hand drives the PSIS anteriorly with slight torque – produced from ulnar 
deviation of the wrist. 
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APPENDIX O: PELVIC BLOCKING  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Pelvic blocking: https://soto-usa.com/shop/dejarnette-type-pelvic-sacral-blocks/ 
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APPENDIX P: STATKON LETTER 
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APPENDIX Q: HIGHER DEGREES COMMITTEE CLEARANCE CERTIFICATE 
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APPENDIX R:  ACADEMIC RESEARCH ETHICS COMMITTEE CLEARANCE 
CERTIFICATE 
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APPENDIX S: PAN AFRICAN CLINICAL TRIALS REGISTRY CERTIFICATE  
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APPENDIX T: TURNITIN REPORT  
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